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Hassan Basagic, Taylor Glacier
Interviewed by Andrea Polli www.andreapolli.com
(part one)

Andrea Polli: So let me get your name first.

Hassan Basagic: Hey, my name is Hassan Basagic and I work with the long-term ecological research project out here in McMurdo Dry Valleys.

AP: And can you tell me about this station here?

HB: Yeah, we’re at Taylor Glacier MET station.  This is an automatic weather station, and we’re recording a bunch of different weather variables starting from—

(cut)

AP: Ok.

HB: I’m Hassan Basagic and I work with the long-term ecological research project here in the McMurdo Dry Valleys, and we’re here at Taylor Glacier MET station, and this is an automatic weather station where we’re recording a bunch of different weather variables.  And just to run through the things that we’re measuring here year round—we’re measuring [1:00] wind speed and direction up there on the top left.  As you move toward the right there the little coupled senor is air temperature, and that’s at about three meters.  The next sensor—

AP: Why is it at three meters?

HB: Well, it’s nominally at three meters.  It’s probably at about two and a half right now

AP: That’s what the pressure is?

HB: Yeah, so this guy right above me, is just the air temperature and [unintelligible] then moving out to the right we’re measuring the amount of radiation or light, so that’s shortwave radiation.  And we’re measuring—there’s two sensors there.  There’s an upward-facing one, that’s measuring incoming, directly from the sun [2:00], and then there’s what’s being reflected off the surface, and that’s the downward pointing one.  And so from that we can get an idea of what the albedo is and whether it’s sunny or cloudy throughout the year.  And so moving downward, we collect temperature and relative humidity in the back here at one meter, and that gives us an idea of how they differ.  Most of the time it’s much windier up higher, and there can be differences in temperature as well as you move upward away from the ice’s surface.

AP: Because the ice is letting off cold?

HB: Yeah, so during the summertime it will be much warmer down low, and during the winter often time there will be a cool pool of air down low, so you can get these differentials.  And by monitoring it at different heights we can get more at the energy balance to see what’s going on [3:00] along the glacier.  And so this data we collect here—we can monitor long-term climate.  We know what’s going on year-round, so this supports all the other science that’s going on here.  And then it also—

(cut)

HB: Cryokenites (???) are these holes in the ice that when sediment lands on it, it melts into—there’s preferential melt around that sediment and the sediment will eventually melt down into the ice surface.  And then once it’s there it actually, there’s some biological things that happen in there, some geochemical things, and that’s what Liz is studying with that sediment.  So you have this closed environment, and through the different cycles of the year there often water, liquid water, in there.  Air space at the head there, and an actual lid there that’s frozen over.  [4:00] So many of these are isolated for five, six, seven years.  And so there’s geochemical things going on in there and that affects the water chemistry.

AP: Wow, so like there’s life in there.

HB: yeah, exactly.  So there’s cyanobacteria, bacteria, and tons of other little beasties that Liz can tell you about.

AP: So why here, and why does the LTR need this information?

HB: So we’re in a polar desert right now, and so it’s really cold, not necessarily today, but most of the year it’s really cold.  And it’s really dry.  So for life to exist here, it’s very limited.  And so one of the key components that it’s limited in is in water.  And so understanding how water moves through the system, where it comes from, how much of it, and when is it available, is really important to us. So one of the things we do here on the glacier—the glaciers are the main source of water for this area [5:00].  Precipitation—we do get snow but it’s a very small amount.  On the coast it’s about 10 centimeters of water a year, up here it’s much lower, it’s around two centimeters or water equivalent, so it’s a very small amount, and that’s the average—some years it’s a little more, some years it’s a little less.  And so understanding how much ice is melting is really important to us.  And so this weather station gives us data so we can model how much melt is actually occurring, and that’s part of Matt’s work that he’s working on right now.  He used this station and modeled melt throughout the year, and form that he’s going to expand and try to model the rest of the glaciers in the whole valley to get an idea of how much water is being contributed into the system.  

AP: How does this station tell you how much amount is happening?  I mean, it’s telling you temperature, relative wind speed, humidity, direction…

HB: Right, so it’s modeled melt based on the surface energy balance.  And the surface energy balance is made up of several different components.  It’s made up of incoming shortwave radiation, what’s being reflected, which gives you the albedo of the surface.  It’s the long wave radiation and in addition there are two flux components that are dependent on the wind speed, and those are sensible heat and latent heat are the two variables there.  And then there’s precipitation going in and when that’s all said and done, if you have a surplus of energy that can go into oblation (???) which can be sublimation or melt, actual melt—and that’s what we’re interested in, is the actual melt.  

AP: What’s the difference between those two types of temperatures that you were mentioning?

HB: Sensible and latent heat?  [7:00] Yeah, so one is based on the vapor pressure, or relative humidity, and other is based on, is it temperature?  That’s something Matt can talk on in great detail on it.  As he’s tweaking that model. So we’ve got data here for about 15 years, so it’s considered a long-term data set.  Most projects down here, or a lot of the projects down here, are two to three years.  With the LTER, it’s based on long-term, and looking at those long-term climate patterns and seeing how the ecosystem responds, and so we’re really fortunate.

AP: So this station has been here for 15 years?

HB: Yeah, some incarnation of it.  And this location has been moving down very slowly, but the original location would probably be about 50 meters up from us right now. 

AP: [8:00] So has there been a long of changes in the past, since they’ve been—

HB: So for air temperature, there’s been a slight cooling trend in the Dry Valleys for about the past 10 years, right about the start of the LTER there’s been a slight cooling trend.  And it’s not a very large one but it is subtle.  There’s warm years and cool years.  In 2001, there was what we called the “big melt year.”  There was a lot of water.  There was a super-warm December and January, and a lot of water was generated.  And that kind of changed the whole system.  It was coupled with a large wind event the next season, so that increased the melt.  And so it kind of sends a pulse throughout the system, where if you have more sediment on the glaciers, which was exposed buy the big melt and driven by that wind event, then there’s more melt.  It will be interesting to see [9:00] what happens over the next few years, whether that cooling trend continues or not.  And precipitation—we have big years and small years.  There’s not really a trend in precipitation at all.

AP: Does this tell you anything about global climate, or does this then get fed into a more global model?

HB: Yeah, so this is a unique spot in Antarctica, and our project looks at the different dry valleys.  Our main focus in here at the Taylor, but there’s three valleys we look at the temperature record, and it’s a very unique area, even compared to the whole continent.  There are similar trends going on—

(part two)

HB: …that are unique here because it is the largest ice-free area on the continent.  So it’s kind of unique.  And you can’t extrapolate about what’s going on in the bigger sense, but when you look at it in the context to what a lot else is going on in the world or at least in Antarctica, it’s very similar.  One the Palmer Peninsula, that’s where the most dramatic change is happening right now, the biggest warm-up.  And the way I think about it is that it has sort of a hand out in the circumpolar area, so we’re a little bit more isolated here.  So what’s going on here, while it has a huge impact on what’s going on in the rest of the planet, we are kind of isolated in some respect.

AP: You say it has a huge impact—what do you mean?

HB: Having such a huge ice-mass at the bottom of the earth has a huge influence on [1:00] what happens on the rest of the planet.  One of the big things is that it’s a large reflector of incoming energy.

AP: That’s the albedo.

HB: That’s the albedo, exactly. So as opposed to up in the Northern Hemisphere where you have just sea ice—the sea ice is still a big reflector but without that you’ll have ocean.  So instead of that heat just being reflected off into the atmosphere it will actually be absorbed.  Some of it will be reflected, but you’ll also have that heat being put into the ocean.  Having a landmass at the bottom of the continent, you also have these circumpolar winds and oceans being driven there as well.  Melt form the large icecaps influences the ocean currents by the production of Antarctic deep water.  So there’s all these components that are connected to this continent, and that’s why [2:00] the climate, what happens down here, really does have an impact on the rest of the planet.

(cut)

HB: Here it’s a little bit of a different story, and we’re really focused on the ecosystem that’s going on right here, to understand how life exists here and the different linkages.

AP: So when you say ecosystem, you mean like—

HB: Yeah, yeah.  To understand the life—and the life is very simple here—on the food chain, the kind of the “lion” of the food chain is a microscopic worm known as a nematode.  

AP: Down here.

HB: Yeah, so that’s what you have in here.  We have scuas (???) which are like the large seagulls who fly in on a rare occasion.  And then the only other thing that we have come in is that seals occasionally get lost and come up, wander up, and usually die up here.  As well as adellity (???)  penguins will do the same thing.  And we see them all the way up, fairly far up valley, so [3:00].

AP: That seems like kind of a tiny thing, this little nematode, to be focusing so much energy on.

HB: Right, so within the LTER there’s about 26 different sites, most of them are located in North America, two are down here in Antarctica, the other one being on the Palmer Peninsula and us being here in the McMurdo Dry Valleys.  And so, in the McMurdo Dry Valleys, we’re seen as sort of the end member of the ecological spectrum.  We’re water limited, we’re extremely cold, it’s dark for half the year.  And so that really limits on what life can happen, and compared of the rest of the ecosystem and so that really limits on what life can happen, and in comarpison to the rest of the ecosystem it’s very simple.  And if you can understand how the geography and how the chemistry affects the different life nad different linkages to what happened in the historical past [4:00] such as if there was a large ocean.  If this was once a (???) long ago, so there was salt water sitting in here.  That has an influence on what is living out here now, and so the distribution and what is living there with other things, and then if a large ice sheet was over here, whch happened a long time ago as well—what kind of influence that has.  So you can start to look at the historical climate has an effect on what is living here now, whereas in other places it’s a lot more busy so to speak.  So you could trace geochemisty (how things move through) and you could see how different species interact on a very basic level.

(cut)

HB: So it’s not like your typical cryokenit (???) but we have our own hold blasted in for this one.  And you can see just down just a little ways there is an ice lid there that’s formed aeither since we’ve been here, since I’ve pulled that out, which I guess [5:00]—yeah, I just pulled it out, so that’s just formed. And then at the bottom there you can see the sediment that’s been trapped.

AP: So is there algae in there now probably?

HB: Not algae specific, but there’s definitely things that are living inside there yeah.

(cut)

[no dialogue in this scene—an automatic weather station shot for the duration of the video]

