ARI Mobile Lab Activities
(reported by Scott Herndon and edited by ltm)

Day 1 (March 1)

Setting up and testing the mobile lab at IMP

Day 2 Update 

We are visiting Pico de Tres Padres which is our A1 altitude site tomorrow morning. The truck will stay at T0 while we do this scouting mission.  We will be examining Ben De Foy's FLEXPART prediction very carefully. It is possible that we will move to our first site Friday, but more likely it will happen on Saturday. 

From T0:  Here is a portion of data taken at IMP.  It has only been lightly QA'd and cast onto a 1 minute time base.  We'll try to have more to say March 3rd. 
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Day 3 Update and Schedule

Several positive steps were taken today regarding overall readiness.  

We are moving tomorrow to Pedregal.  The O3 maximum forecast indicates this will be a good spot for us to be for the next few days.  
On Tuesday we would like to move to Pico de Tres Padres which is the high altitude location between T0 and T1.  Ben de Foy and Jerome Fast are predicting a change in the synoptic forcing beginning Wednesday or Thursday that indicates we should be in the North. 

The attached figure generated by Miguel shows the site we are considering. 
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For your reference MCMA is at like 2100 m, so this hill is ~+900 m for the surroundings.  This site should provide an extremely tantalizing dataset for those working at T0 and T1.  It might be data they cannot ignore. 



Update Day 4: Pedregal

We made it to Pedregal.  We lost only the inlet rain shield while in transit.  We had no reboots or other 'in motion' problems. 

So, we've looked at the forecasts and think we are in pretty good shape to see a mixture of fresh and aged emissions at Pedregal.  We will be there until Monday. 

Tentative Schedule:  Monday Evening move the mobile lab to T0 and plug it in for the evening 
Tuesday Morning move the mobile lab to A1 (Pico de Tres Padres) -- if the power is ready 
If we cannot go to Pico de Tres Padres for any reason, we will either go to T1 or T0. 
[if the models suggest it, we can delay by a day ] 

We have an extremely interesting first data period from last night at T0.  PTR saw terpenes, AMS saw organic spikes.  If you squint you can see HNO3 and NO3- rising together in the early morning.  The NH3 correlates with CO2 pretty well.  We'll get this worked up.  We should have more quiet time tomorrow.
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Update: Day 5
Monday 6th:  Late afternoon or early evening we move to IMP(T0).

Tuesday 7th:  Morning arrival at T0 to shut down most of the instruments.  Early drive up the mountain.  Measurements at Pico de Tres Padres on March 7th (afternoon), 8th, 9th, 10th.
Ben is cautioning us that if we move on Saturday, we might be moving to another site in the North.  That is to say the pattern that is coming will be stable and strong -- winds from the city to the North (where we'll be 1000 m above the basin floor!).  He also advises us to expect some rain.  No sloppy campsites up there.

The attached figure shows that thus far we would say that IMP has many local sources, while Pedregal seems to be a photochemically processed receptor site.  Perhaps this surprises no one.  Also, the Pedregal diurnal data has no 'weekday' traffic associated with it yet, so we'll be scrutinizing the data we collect tomorrow for this same pattern.
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Update Day 6: Pedregal

The Mobile Lab concluded measurements at Pedregal.

At Pedregal:  We have very nice evidence that we are seeing fresh emissions in the morning until ~1 pm and then we begin to see considerably more processed air where the organic aerosol constituents may be more oxidized and less aliphatic in nature.  The HCHO to CO ratio  

increases in the afternoon at Pedregal as well.  Benzene emissions precede Acetaldehyde during the rush hour / sun rise tandem, yet look lock step at night.

From Pedregal to IMP:  We engaged in some slow fleet movement, where we just moved slowly  

and let light duty autos pass us.  We then went for it and chased a microbus.  The obvious diesel really showed huge black carbon signals on Claudio's photoacoustic with NOx.

Right now: The truck is currently measuring at T0.  It is awaiting its trek up the mountain in the morning.  We intend to mostly shut down during the drive up the mountain.  It will be a challenge.

Update Day 7:  Mountain Top

The truck made it up the mountain successfully but with some great effort.  There is no email connection from this site, A0, so this update comes via telephone relay (Tuesday night 7 pm).  The crew plans on spending the better part of the night getting set up, and should be back in contact later today.
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ARI van at Tres Padres mountain top.

Update Day 8:  Tres Padres
We had a look at how the truck fared up on the hill on its first night.  Overall things went pretty well with some unfortunate drops.  We will continue to monitor our operational stability and improve it.

It was sort of fascinating.  I don't think the mobile laboratory has ever really been in a position like this.  As we were leaving (you can see the passenger SUV's CO spike in the early section of this trace; our instruments were observing the cleanest air we have ever seen).

Tim has suggested that the wonderful event at 12:40 may be a pollution layer caught above the boundary layer that migrated its way toward us.  The PTR data indicates that the very small rise in CO and NOx around 06:00 may be a biomass fire plume.  The 09:00 - 12:00 plume (we think) is the mixing height coming to our elevation and passing us continuing to dilute matters.

And then it happened.  We were all thinking about leaving, but then the wind spiked around 18:00 and brought this curious airmass to us.   

We don't really know what it is for sure, but it was coming from right over Mexico City.  Though we are still debating the origin, it is possible that this is exactly what we wanted, the lofted city  

plume transported horizontally to us.  Ben and Jerome will straighten us out on this perhaps.

We are all tired and excited.  If we continue to get events such as these at this location we will definitely lobby to stay at the site past Saturday.  Ben is pushing the long term forecast and things that the south to north transport will continue and perhaps be even stronger Saturday and Sunday.

Berk and Scott will be trying to collect hourly canisters.
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Update Day 9:  Tres Padres

We are collecting nice data atop Pico de Tres Padres.  We are all extremely excited by the data, but at this point, very tired.

We have been collecting canisters for hydrocarbon analysis and filter samples.  The instruments are working well.  We have some data drops, but things seem to be stabilizing.  

The pattern we observed today was similar, but the peak concentrations were greater then yesterday when the mixing layer crossed our elevation.  Last night we seemed to be getting frequent puffs of city plume until ~3 am.

A very odd thing has happened twice.  Yesterday at 18:00 and today at 17:00 we have had this odd stuff move in.  Some of us describe it as 'fog' -- which it isn't; others call it haze.  It is probably a  normal and explicable phenomenon, but I've found it remarkable.

It is going well enough.  We'll start working up more of this data. Most of the daytime push has been to complete our rush submission for March 1st through Pedregal.
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