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1.  Introduction 
 

The visit to MacWeather was a beneficial trip for Ohio State.  The particular goal 
of this field experience was to see the performance of AMPS regarding moist processes, 
specifically: clouds (including clouds that are obscured in the vertical by other layers of 
cloud decks), relative humidity, precipitation frequency and intensity, and fog.  During 
and even the week before my visit, the weather contained many of these events where the 
performance of AMPS and its use in issuing forecasts could be observed. 

 
The performance of AMPS was validated from discussions with forecasters, 

comparisons with real-time observations and satellite imagery, and variations in 
consecutive model runs and domains.  With essentially no precipitation observations 
available to validate these forecasts, it is difficult to evaluate the skill in the quantity of 
precipitation; however, it is possible to verify the skill in the timing of the precipitation.  
Several weather events containing moist processes were studied.  The skill of AMPS 
varied from event to event, but it is clear that in general AMPS has the most problem 
predicting these moist processes.  The dynamic and thermodynamic variables (such as 
wind speed and direction, temperature, dew point temperature) are more accurately 
depicted, perhaps due to more observations being assimilated to guide the model in these 
variables.   Additionally, AMPS generally captures the synoptic scale pressure systems 
but misses the mesoscale phenomena that often lead to fog formation on the runways and 
in town.  The synoptic low pressure events are discussed in section 2.  Section 3 describes 
the various fog events, and section 4 provides miscellaneous information gathered during 
my field experience.   

 
2.  Synoptic scale low pressure systems 
 
2.1  Persistent Low Pressure and Snow, January 4-11th  
 
Although this storm occurred before my arrival, it cancelled flights and disrupted 

operations for a whole week, and had one aviation weather abort during the storm.  At the 
height of the storm (Fig. 1), Pegasus, Williams Field, and the roads between these 
locations and Scott Base were at condition one; while McMurdo was at condition 2.  
Most of the time, areas on the ice were at condition 2 and McMurdo was at condition 3. 

 
The storm was a synoptic scale low that came down from the circumpolar trough 

into the Ross Sea, and sat in the southern Ross Sea north of the Ice Shelf, NE of Ross 
Island.  It remained in this location for several days due to ridging over Marie Byrd Land 
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that prohibited its movement out of the area.  During its stay, consecutive shortwave 
troughs passed through the Sound, each with a line of snow.  Observations at McMurdo 
detail many of the snow events, although the accumulations from the snow gauge (on top 
of the roof of building 165) do not always reflect the visual observations.  [For example, 
there are many observations when snow is recorded for a three-hour duration, yet the 
gauge does not record any accumulation].   

 
As identified earlier, the storm disrupted all of the north-south flights during its 

stay, and many of the intracontinental operations.  There were only short windows of 
weather where conditions were above the flight minimums, so it was next to impossible 
for a southbound flight to make it in, and only a few flights made it to the Pole; helo ops 
were mostly cancelled, and twin otter time was backed up, except for the geographical 
aerial survey occurring in West Antarctica between Thwaites and Pine Island. 

 
Although not intense in terms of winds or temperatures, this system left its mark 

on the United States Antarctic Program due to the impacts the weather (mostly snow and 
blowing snow) incurred on operations.  In light of this, it is important to note that AMPS 
performed fairly well throughout the event.  The timing of the shortwaves passing 
through the region and the snow arriving in McMurdo and over the runways was captured 
by AMPS during each run and on both the 30 km Ross-Beardmore and 10 km windows 
(the two primary displays used by the forecasters here at MacWeather).  The variability 
in the strength of the winds was overall captured by AMPS, although the model tended to 
forecast winds that were stronger than observed, especially during the first few days of 
the storm.  Part of the inaccurate strong winds depicted by AMPS comes from the fact 
that the model tried to bring the system in four days in advance.  During each consecutive 
run, the model backed up the system, bringing it in later.  When the system did move into 
the Ross Sea, it was in agreement with observations from satellite imagery.  For most of 
the duration of the event, the model verified well.  However, the model tried to take the 
system out early, easily seen on the 500 and 700 hPa plots; satellite observations 
indicated that the system was continuing to move further south into the Ross Sea.  Thus, 
the forecasters threw out the model forecasts during this run and made forecasts from the 
satellite imagery and visual observations.  The following day (model run) the system 
began pulling out of the Ross Sea and weakening, and the model was again more aligned 
with observations. 

 
There were several windows of good weather that were thought to be long enough 

to get the flight in, so a C-141 flight was sent south.  However, the weather quickly 
turned sour again, and the flight was turned around before the point of safe return (PSR), 
yet still past the half-way mark (roughly 60oS). 

 
Overall, the model was a useful tool and reasonably accurate for the duration of 

the system.  Although the forecasters didn’t mention much about the accuracy of the 
cloud base fields, the moist processes where depicted well, especially the many 
precipitation bands.  This storm could be an interesting storm to conduct a case study on, 
due to its unique persistence during this time of year, and the model capturing the event 
fairly well, particularly after the storm dropped into the Ross Sea. 
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2.2  Snow event on January 23-24 
 
The second snow event in January arrived around 0600L in McMurdo on the 23rd 

(22/17Z), and it snowed intermittently until the late afternoon of the 24th (near 24/04Z), 
with a few hours of no snow but still overcast or broken skies.  In general, snow was 
light, with a few periods of heavier snow and lower visibilities.  There were also some 
periods of winds greater than 15-20 kts that caused blowing snow, particularly at the 
runways.   

 
The moisture was associated mostly with the low pressure system coming down 

into the Ross Sea from around Cape Adare.  Winds from the SE on the back side of the 
low brought in the moisture and overcast / broken skies.  As the low continued to move 
further south, the wind speeds increased slightly.  Evenutally, the low moved farther east, 
the cloud decks raised, and the snow stopped. 

 
Unlike the event with the persistent snowfall, AMPS had shortcomings capturing 

the spatial representation of the local moisture with this event.  It did a nice job of placing 
the low pressure on the sea level pressure (SLP) and upper air plots, but does not show 
any significant moisture on the back side of the system moving into Ross Island, 
McMurdo Sound, and the runways (Fig. 2).  The meteograms at the runways do not show 
any snow, while interestingly the tables capture the moisture, and with good timing.  
Figure 3 is a time series of the precipitation onset and duration from the AMPS 
forecasted table at Williams Field and the observations table at Williams Field.  The lack 
of moisture in the spatial plots (only verified the 30 km and 10 km) can be found on both 
the 22/12Z run, and the 23/00Z run.  More moisture is predicted on the 23/12Z run, 
however, it was much less than the cycle of snow that was recorded at the runways 
(McMurdo had considerably less snowfall).  Additionally, the 23/12Z run was 
downloaded after much of the snow was over, and so the more moisture predicted by this 
run arrived after the forecasters had a good handle on the forecast.  The relative humidity 
fields for all three runs generally showed drier conditions than observed, until the late 
afternoon and early evening of the 24th local (24th morning Zulu) on the 23/12Z run.  
Figure 4 shows the low clouds that moved in over the runways prior to the snow event.  
These low clouds were not seen on the AMPS forecast (compare with Fig. 2). 

 
The deficiency with AMPS missing the moisture during this event was 

problematic, despite the indication of the moisture on the tables.  Although there were 
only a few intracontinental flights (mostly twin otter, and operating out of the South Pole 
where weather was much better), there were two south LC-130 aircrew rotator flights 
from Christchurch on Sunday the 23rd local / Zulu.  These flights passed PSR and were 
on their way to Williams Field.  It was challenging without any guidance from AMPS to 
predict the onset of snow bursts, and this problem was amplified due to the flights 
arriving near the satellite black out period, a daily time interval when no satellites pass 
overhead and thus no current imagery downloaded for forecaster use.  The duty forecaster 
and aviation forecaster relied heavily on the observed conditions at Pegasus field, and 
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saw from storm history that the snow bands that arrived at Pegasus typically arrived at 
Williams Field about 30-40 minutes later.  Regardless, visibilities changed quickly in the 
differing intensities of the snowfall, and there was quite a bit of stress on the forecasters 
until both flights landed safely. 

 
Fortunately, there were no intercontinental flights on the 24th, and the weather as a 

whole was improving throughout the day.  However, there were five South Pole flights, 
two twin otters flying locally (the third was still in West Antarctica conducting the aerial 
survey), and several helicopter operations around the Dry Valleys for which the 
forecasters needed to plan. 

 
Although AMPS did have significant shortcomings in predicting the moisture 

around the region, especially initially, it handled the track of the low remarkably well.  At 
the time it first appeared on the 30 km Ross-Beardmore gird, the low over the Ross Ice 
Shelf was still spinning.  The track for the low, from as early as the 23/12Z run was 
projected to travel south to the Ross Ice Shelf edge, then move east towards Cape 
Colbeck and then south towards Siple Dome, following the edge of the Ross Ice Shelf as 
the system moved south.  Since the model mishandled the moisture, the forecasters were 
a bit skeptical if the system would follow this track, and were instead expecting it to keep 
coming south down more of the center of the Ross Sea / Ross Ice Shelf.  However, the 
system began pulling east on the 24th.  As it progressed east, conditions improved; the 
model and observations became more aligned at this moment as well.    

 
It appears that AMPS overall captured the synoptic features of this storm, but 

largely under-predicted the moisture in this region associated with it.  It is intriguing that 
moisture appears on the tables, but not on the meteograms or many of the relative 
humidity, cloud base, or 3-hour precipitation plots.  Additionally, there might have been a 
mesoscale feature south of Minna Bluff, visible on looped satellite imagery, which 
enhanced the snow event and the stronger winds that lead to blowing snow.  The 
increased wind speeds especially seemed unrealistic to be forced from the synoptic low, 
as the pressure gradient was not very large. 

 
2.3  Low pressure system over the Ross Ice Shelf January 27-29 
 
Although this system largely did not effect operations around McMurdo (it 

actually brought clear skies and warm weather to McMurdo), it did have an impact on the 
remote field camps around the Ice Shelf and many of the twin otter flights, including the 
flight to install new automatic weather stations (AWS), which I was scheduled on. 

 
The low entered the Ross Sea and proceeded south towards Roosevelt Island, 

gaining strength as it moved south.  The low then proceeded to move southwest towards 
the center of the Ice Shelf, as it continued to deepen.  Winds strengthened to 20kts at 
Siple Dome, Lettau, and Gill AWS.  There were many clouds associated with the system. 
Although there were no observations of snow; it is likely that snow occurred and just was 
not observed due to the fact that the system was not near any manned stations that would 



  Fogt 5 5

report snow.  The winds and low cloud decks are the main things that impaired operations 
(specifically twin otters). 

 
AMPS depicted the cloud decks well compared to satellite imagery.  In general, 

during my visit it appears that AMPS overall captures the synoptic scale moisture 
patterns quite well, but has many problems with mesoscale and smaller scale moisture 
features.  The problem with AMPS in regards with this system was on the timing and 
placement of the low pressure.  AMPS brought the system in too quickly on earlier runs 
(25/12Z, 26/00Z), and then brought the system further south much quicker than depicted 
in satellite imagery, not going towards the center of the Ross Ice Shelf.    Figure 5 
demonstrates the forecasts valid at 27/00Z, reflecting the various timing and movement 
predictions from consecutive model runs.  Later model runs (27/00Z and 27/12Z) detailed 
the movement and the position of the low pressure center more consistently between the 
runs, however, the low tracked further east just south of  Siple Dome instead of 
remaining on the Ice Shelf.  Wind speeds seemed decently aligned with reporting AWS 
data, although Lettau AWS stopped reporting on 27/00Z.  Particularly at Siple Dome, the 
observations and the model do a fairly good job capturing small fluctuations in the winds, 
varying from 10 to 30 kts.  These later runs also did a particularly good job with the 
timing of the low filling and the winds reducing in speed late (despite the slight error in 
location prediction) on the 28th local time, completely disappearing by the 30th local time. 

 
Notably, the 26/12Z run showed an increase in surface relative humidity during 

the evening hours on 27 Jan local that advected down McMurdo Sound with light 
northerly winds.  In a typical cloud free scenario as it was this night, the forecasters 
would predict advection fog.  However, the atmosphere was moderately unstable, and 
thus vertical mixing was permitted and did not allow for fog to form.  AMPS captured 
this instability as well as lack of moisture in the 1k and 3k relative humidity fields.  
Additionally, the model did not predict any low cloud bases coming down the Sound; 
thus it was a useful tool in avoiding fog prediction.  

 
The 27/00Z run, although not completed due to power problems at NCAR, shows 

some interesting comparisons with the clouds from satellite imagery.  The 3 hr forecast 
(valid 27/03Z) verifies well with the satellite imagery.  However, the clouds are still 
being “spun-up” by the model at these early forecast hours.  By the 6 hr forecast 
(27/06Z), the cloud fields dried up substantially, and AMPS missed a lot of the cloud 
features on the Ice Shelf associated with outflow from the large low pressure system.  
The under prediction of cloud and moisture persisted for the remainder of early-
terminated 27/00Z run (AMPS stopped at forecast hour 48).  Similar problems exist with 
cloud bases being predicted more accurately during the model spin-up than for the post-6 
hr forecasts on the 27/12Z initialization, which were too dry particularly over the Ice 
Shelf.  

 
3.  Fog events 
 
After the persistent synoptic scale system and snowfall from 4-11 January 

weakened and moved out of the area, it left a reasonable amount of moisture behind 
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(residual moisture).  The moisture led to the formation of fog soon after the snow ended, 
and fog became the thorn in the forecaster’s side for many consecutive nights.  AMPS 
unfortunately did not capture these fog events well, and they were difficult to forecast.  
The problem ultimately resulted in a weather abort for a C-141, and a few calls that came 
down to the PSR.  According to the experience of the forecasters, the type of fog depends 
on the time of year.  In terms of advection fog, it seems that later in the field season, it is 
more common for fogs to advect down the Sound from the north, while earlier in the 
season fogs tend to come up from the Ice Shelf.  

 
For advection fog, the forecasters primarily use the satellite imagery to detect the 

low-level stratus clouds and/or fog bands, and estimate from their movement the time of 
arrival.  However, the timing is largely affected by the terrain, and at times the fog will 
flow over the barriers, while others the terrain will block and stall the fog, and thus even 
guided forecasts from satellite imagery are challenging.  Additionally, the satellite black 
out period, which varies from day to day (during my stay it occurred during the middle of 
the afternoon), can seriously hinder satellite based forecasting, and the forecasters must 
rely on visual observations only during this black out period.  Two years ago, remotely 
controlled cameras at key locations were installed, providing additional eyes to watch 
advection fog roll in.  Predicting when the fog will leave is another dilemma—and is 
often based on experience and trends in temperature, moisture, and wind speed collected 
from AWS and PASOS platforms. 

 
AMPS is perhaps a bit more helpful in predicting radiation fog.  The temperature 

forecasts, both those from plots and the tables at various locations, provide guidance on 
whether or not the temperatures will cool enough for fog to form.  Forecasters use a 
target temperature to help predict radiation fog.  The target temperature is based on the 
dew point temperature at 00Z (mid-day local dew point temperature used for the 
following night), or the previous day’s coldest ambient air temperature, whichever is the 
colder of the two.  If the air temperature reaches the target temperature, radiation fog 
formation is nearly certain (or certain as anything can be in weather prediction).  
Naturally, radiation fog requires clear sky conditions and light winds, and although 
AMPS provides guidance in these fields, the forecasters rely heavily on the satellite 
imagery to predict these variables. 

 
Fog also naturally is dependent upon the amount of moisture present in the 

atmosphere.  The forecasters have noted how AMPS tends to be too moist at the surface 
in McMurdo Sound, with a relative humidity often above 70% (appearing as green areas 
on the surface relative humidity), which does not align with observations, which usually 
indicate a relative humidity around 60% or lower.  [Note: I am not sure if this because 
the AMPS plots display the relative humidity with respect to ice and the observations 
display relative humidity with respect to water, but nonetheless there is a substantial 
spread between the model and observations in terms of relative humidity].  Fog can and 
often will form in the region with a relative humidity of 80% or greater, and forecasters 
look for subtle increases in the moisture fields of AMPS to help predict fog formation.  
These increases might mean a chance for fog to occur; however, this isn’t always the 
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case, and the short end of it is that AMPS does not provide much guidance in terms of 
fog prediction, at least late season fog, and particularly the fog events during my visit. 

 
As an aside, it is important to note that AMPS does generally predict the light 

winds necessary for fog to occur and to settle in an area for an extended period of time.  
For every fog event observed here, the winds were at or below 5 kts, both in observations 
and forecasted by the model.  However, the wind directions during each fog event varied, 
and AMPS is not was not always accurate in correctly placing the wind directions for the 
fog events during my field experience (despite predicting the light wind speeds).  Wind 
directions are crucial for advection fog, especially the northerly flow down the Sound 
which is common for advection fogs during this time of year. 

 
Individual fog events will now be outlined.   
 
3.1  Radiation fog on 14-15 January 
 
This was a major fog event that occurred at Pegasus and Williams Field not too 

long after the last of the snow (from the persistent low, see section 2.1) ended.  AMPS 
was too dry at the surface to form fog (less than 80% relative humidity), perhaps due in 
some part to it moving the system out earlier than observed.  However, the weak winds at 
the surface were captured by AMPS.  The fog was forecasted using the target 
temperature, but the fog actually formed at 4 degrees warmer than the target temperature 
(the target temperature was -10oC, but fog started forming at -6oC).  At Pegasus, the fog 
was intermittent, starting on 14/1055Z through 15/2155Z.  At Williams Field, the fog was 
more persistent and arrived about the same time, 14/920Z, but lasted longer, “lifting” at 
16/00Z.  AMPS did not show the widespread cooling necessary to reach the target 
temperatures, and the forecasters relied heavily on visual (including the cameras) and 
satellite observations, as well as experience, to determine when the fog would lift. 

 
Note:  There was also another radiation fog event on 17 January that AMPS had 

problems capturing.  This event was shorter in duration, but the target temperature 
relationship also failed and fog again formed at warmer temperatures than the target 
temperature.  Because of its short duration, and the presence of other significant fog 
events during my stay, I will not describe this event in detail, and is not necessarily 
worthy of studying further. 

 
3.2  Advection fog on 19 January 
 
A persistent advection fog (Fig. 6) for Pegasus started around 18/1255Z 

(approximately 00 hours LST; there was also fog at Williams Field, but it did not remain 
as long as the fog at Pegasus).  A weak upper-level high pressure system to the north of 
Ross Island brought about the northerly flow that advected moisture down the Sound.  
Originally the forecasters were not going to include fog in their TAFs because there was 
a 7-degree spread in the ambient and dew point temperatures, and the expected trends for 
the ambient temperatures would not cool enough to reach their target temperatures.  
However, as the advection fog came down the Sound, the temperatures did in fact cool to 
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the target temperature (which was in this case the previous days’ coldest temperature) 
and it turned into a combination of radiation and advection fogs (quite a mess and a 
forecasting nightmare).  The McMurdo radiosonde sounding showed a surface based 
inversion, which helped to keep the fog into the afternoon hours. 

 
There were two south-bound flights on the 19th of January, one having a mid-

morning departure and the other one later in the afternoon.  The first flight reached the 
PSR at 1319 LST, while fog was still in the region.  The PSR forecast came down to the 
wire, and the forecasters gave a PSR briefing to the aircraft, which then weather aborted 
and headed back to Christchurch.  Not surprisingly, soon after the flight was headed back 
north, the fog broke.  In about ten minutes time (0020-0030Z) skies went from a 7/8 
coverage at the surface to a 7/8 coverage at 15,000 feet, still with calm winds.  The fogs 
here can lift nearly as quickly as they can form, adding to the forecasting challenge. 

 
Interestingly, AMPS performance for this fog event was overall better than the 

radiation events on the 14-15 and the 17th.  However, although the model performed 
strong in some areas, it had many areas that were unrepresentative of the actual 
conditions.  On the 17/12Z run, the model showed low cloud forming on the Pegasus 
meteogram at around 15Z on the 18th.  The low cloud also appeared on following run, 
18/00Z, but at 18Z on the 18th.  The upper level high in the Ross Sea was well captured 
by AMPS, and its weak intensity agreed with cloud movement from the satellite loops.  
This high persists throughout the entire 18/00Z run.  The surface winds down the Sound 
were weak, in agreement with observations, and shifted northerly allowing the advection 
fog to flow down the Sound.  However, the cloud base product never showed any low 
cloud coming down the Sound as the fog actually did.  Rather, it depicted clouds in the 
Ross Sea that wrapped around the east side of Ross Island.  In agreement with this, the 
surface relative humidity field does not show any increase in moisture down the Sound 
either.  Recall that the meteograms at Pegasus and Williams Field show low clouds and 
increasing relative humidity, but this only persisted for a very short time.  The model 
dried the event out too fast, lasting only 3 hours or so according to the meteograms, while 
the actual fog lasted for nearly 12 hours at Pegasus. 

 
3.3  Low stratus deck and advection fog, 20-21st January 
 
The following night, a low stratus deck moved into the area, observed from 

satellite imagery as well as the camera at Williams Field.  At the same time, the satellite 
image also depicted a mid-level cloud deck moving north around Minna Bluff from off of 
the ice sheet.  This mid-level cloud deck was outflow from the same synoptic scale low 
pressure system that was spinning over the southern portions of the Ross Ice Shelf on 
previous days (see sections 3.2).  The presence of both cloud decks made the forecast 
tricky for the night shift forecaster, who was looking to see if advection and radiation fog 
would develop simultaneously with the low stratus deck that was moving down the 
Sound, as it had in the previous event.  If the mid-level clouds arrived first, they would 
likely prohibit any radiation fog.  Radiation fog was not out of the question, however, due 
to the fact that there was only a one-degree spread in the air and dew point temperatures 
at Williams Field.   
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Surprisingly, neither the low stratus deck coming down the Sound nor the mid-

level deck coming up from the south created the advection fog that was seen in the 
morning and early afternoon at Williams Field.  The turn of events that created this thick 
fog was something that was unexpected and an event that most forecasters have never 
seen before.  A weak, but organized mesoscale low pressure system formed just to the 
north of Ross Island near Franklin Island.  This low moved eastward out to the central 
southern Ross Sea.  As it slid eastward, it induced an off-continent flow in the 
convergence zones between these two advecting cloud decks.  The flow came over the 
Dry Valleys, cooled and brought in an advection fog that primarily affected Williams 
Field.  Figure 7 shows the environment for this unique fog event.   

 
Observations recorded mist at Williams Field on 20/1155Z, and then changed to 

freezing fog that persisted throughout the course of the morning and into the afternoon.  
There was a southbound flight due to come in, and a blackout period from the satellite 
imagery made it difficult to forecast when the fog would move out of the area.  
Eventually the mesoscale low moved far enough out that it carried the moisture with it, 
and the skies cleared. 

 
Of all the significant fog events studied during my stay here in McMurdo, AMPS 

perhaps performed the best for this event.  Aside from the unique setup which lead to the 
fog at Williams Field (which the forecasters would not expect any model to capture, as 
they themselves were a bit surprised at this particular event), AMPS caught most of the 
moisture advections.  For this event, the low pressure spinning in the southern portions of 
the Ross Ice Shelf (c.f. Fig. 7) was persistent throughout the model runs (verified the 00Z 
and 12Z runs on the 19th and the 20/00Z run), although its positioning may have varied 
slightly compared to satellite observations. 

 
In terms of the two advecting cloud decks seen before the fog came in from off 

the Dry Valleys, the cloud base product and the surface relative humidity products 
showed a cloud deck moving down the Sound with light northerly winds, in agreement 
with observations (Fig 8a).  Additionally, the 850 hPa plot also showed a band of 
significant moisture associated with the mid-level cloud deck approaching from the south 
spinning off of the synoptic low in the southern Ross Ice Shelf (Fig 8b).  However, the 
timing predicted by the model was off from the observed timing.  AMPS showed the 
moisture arriving from both directions around 20/11Z, but the low cloud bases started to 
move north out of the Sound around 20/16Z, well before the actual clouds left and even 
well-before the fog rolled in from off of the Dry Valleys. 

 
Due to its size, examination of the 3.3 km grid to see if there was any signature of 

the mesoscale low that was to the north of Ross Island that lead to the advection fog over 
Williams Field was necessary.  Recall that the 3.3 km grid isn’t used very often by 
forecasters, and isn’t part of the automatically downloaded output.  Regardless, the 3.3 
km AMPS had a low that was spinning up in that area, but the flow was not organized as 
the satellite imagery depicted.  Thus, it is still not certain whether this low was the one 
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that was physically observed or just something that was part of the model solution.  The 
timing of the low did not wholly verify with observations from the satellite imagery. 

 
 
 
 
4.  Miscellaneous information 
 
4.1 Chinese Medivac 
 
On 8 January LST, a twin otter flight from the South Pole headed to 79o 54’ 46’’ 

S 77o 22’ 15’’ E to rescue a seriously ill Chinese scientist who was taking part in a 
Chinese Antarctic traverse (see online at http://www.nsf.gov/pubsys/ods/getpub.cfm?pr05006).  
The flight departed South Pole station at 0928L and arrived at the traverse site at 1343L.  
While at the site, the twin otter refueled from the Chinese fuel cache they were using on 
the traverse [to the forecasters knowledge at least; no fuel stops were made on the way 
there or on the way back, per records from Mac Ops.  Additionally, photos from the 
traverse rescue show a large supply of fuel, with open barrels near the plane].  At 1500L 
the twin otter left the traverse, and arrived back at South Pole station at 1828L.  The ill 
person was treated on the flight back to Pole and remained there for several days due to 
locally bad weather conditions in McMurdo (see section 2.1).  Eventually, the rescued 
person flew on a skied LC-130 to McMurdo, where again he was delayed before heading 
to Christchurch, as this was during the time of the persistent low pressure that plagued 
McMurdo with relentless snow.  The scientist arrived in Christchurch late on 11 January, 
the first north-south flight to happen in two weeks, (where he is currently recuperating?).  
Many other details, including his current status or identity, have not been released. 

 
AMPS and satellite imagery were used to forecast the conditions; a special TAF 

was issued for the South Pole, the medivac site, AG04 and Tamseis, the latter two being 
alternate fuel cache sites that were not used.  The forecast for the site showed fair 
conditions upon arrival, with a scattered layer at 500 feet, and an overcast layer at 2000 
feet.  Visibility was forecasted at 8000 m, with ice crystals and blowing snow.  Grid 
winds were 150o at 13 kts.  These flight conditions were well above flight minimums for 
twin otter flights. 

 
Photos from the medivac site show clear skies without blowing snow.  The cloud 

deck observed on satellite imagery passed over the region faster than expected, and the 
winds had died down. The forecasts errors were not necessarily problems in AMPS.  It is 
important to note that the flight was decided in a very quick manner, and the aviation 
forecaster had to issue a forecast and an aviation pre-flight brief near instantly, with very 
little advanced warning and not a lot of preparation time.  Nonetheless, the forecaster’s 
predictions were all the crew needed to know, and the operation was carried out 
successfully without any problems. 
 
 
4.2  AWS Elaine-2 and Proposed 5 installations, January 29th 



  Fogt 11 11

 
 On Saturday 29 January I joined Dr. Thomas Parish from the University of 
Wyoming, and Mark Seefeldt, a graduate student at the University of Colorado-Boulder 
to install a couple of automatic weather stations (AWS) on the Ross Ice Shelf.  We first 
traveled over two hours south on the Ice Shelf to try to find Elaine, an AWS that has 
stopped reporting nearly two years ago, and make necessary repairs.  We left Williams 
Field not expecting to find the station, as it was not located during the previous field 
season.  After circling around for several minutes at its old location, we eventually landed 
two nautical miles north of where the station was originally installed to account for the 
continual northward drift of the Ross Ice Shelf.  We each took turns scanning the horizon 
with the binoculars in a final attempt to find the station.  No one spotted the station, so we 
began installing a new station, Elaine-2 (name subject to change).  The installation took 
just a little under three hours, and it was successfully recording data when we left the 
location. 
 
 After the Elaine-2 installation we traveled north to Proposed Site 5 (station yet to 
be named), a location for a new AWS installation.  This location is one of a total of 7 
installations that are part of a NSF-funded grant to study the Ross Air Steam, an intense 
narrow band of katabatic outflow moving seaward across the Ross Ice Shelf from the 
surrounding glaciers that feed into the region.  We landed at Proposed Site 5, and quickly 
began another installation here.  With the previous experience of installing Elaine-2, this 
installation took just over 2 hours to complete, and was successfully reporting data when 
we left and headed back into Williams Field to end our day of field work. 
 
 Throughout the day, the weather maintained perfect conditions for flying and 
installing weather stations.  The skies only contained a few high clouds, and winds were 
light, consistently below 5 kts.  AMPS had predicted the good weather, showing the 
drying out of the atmosphere at all levels, and the light winds in the region.  Dr. Parish 
and Mark also plan to make a few more twin otter and helicopter missions to continue 
repairing and installing new AWSes in the region as part of the science grant. Figure 9 
shows various photos from the field experience. 
 
 
4.3  Other weather related performances by AMPS 
 

• Overcast at 10,000 (OVC100) skies persisted for the whole day on January 25th.  
The relative humidity and cloud base products nailed the cloud deck.  It did not 
impede any operations, as visibilities below the clouds remained unrestricted 
(weather was fairly boring and AMPS initialized well). 

 
• A persistent cloud deck (BKN150) was well captured again by AMPS on January 

26th local.  Interestingly, there was a mesoscale low forming north of Ross Island 
near Franklin Island that was captured by AMPS on both the 30 km and 10 km 
grids, with no significant impacts.  AMPS generally does not pick up many of the 
mesoscale features, so this was a very good initialization. 
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• On the 25/12Z and 26/00Z runs AMPS predicted a small wave of mid-level 
clouds (~6000 ft) moving through with associated snow.  The cloud band matches 
near perfectly with satellite imagery and the timing is on the mark.  However, no 
snow fell out of the clouds, and the amount of moisture was over predicted.  The 
surface relative humidity was higher in the model than observed, but not 
significantly (the model did show a dry region between Hut Point Peninsula and 
Black Island/ White Island near the runways).  Regardless, this day was one of the 
best initializations for the model that I saw during my stay, although there wasn’t 
much significant weather locally.  The cloud base product seemed to line up well 
with satellite imagery.  These clouds are beneficial in some regards as they 
remove the concern of nighttime fog formation, which was the forecasting 
concern for the previous nights.  The only setback was the over-prediction of the 
relative humidity and snowfall, although virga was observed at Williams Field in 
conjunction with the predicted snowfall. 

 
• AMPS 27/00Z run did not complete due to a power outage at NCAR (terminated 

after forecast hour 48 for 30 km grid). 
 
 
 

4.4  Forecaster feedback 
 

• Meteograms are used for each model run, and are extremely helpful.  The 
forecasters are grateful for this new output product (these were a new product 
formulated as a result of Jordan and Kevin’s visit in November.  They were 
originally worried about their use, per their trip report). 

   
• However, the meteograms at Pegasus, Williams Field, and McMurdo (Ice 

Runway as well) quite frequently show a peak in the wind speeds beginning 
usually around forecast hour 18, preceded by a sudden drop in pressure.  The 
forecasters tend to distrust these peak winds, and the tendencies appear to be quite 
systematic….any problems with the meteograms at these locations?  It might be 
beneficial to follow up with this at NCAR. 

 
• The meteograms could be improved if there were separate lines for cloud base 

and precipitation.  It isn’t a problem when the clouds aren’t precipitating, but 
when there is forecasted precipitation, the forecasters do not know from the 
meteograms the cloud base height. 

 
• As noted by Jordan Powers and Kevin Manning in their trip report, the Peninsula 

grid is used by the forecasters here at MacWeather for twin otter flights that go 
into Rothera; the grid is not generally used otherwise. 

 
• The forecasters really appreciate the recent changes so that the 30 km Ross-

Beardmore domain is near perfectly matched by the domain of their satellite 
imagery. 
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• The new mouse-over looping feature added on January 26 (local) is very nice, and 
allows forecasters much more flexibility in viewing the progression of the model 
output. 
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 Figure 1.  Satellite image from 7/05Z (top) and 30 km Ross- Beardmore model forecast 3hr precipitation 
and sea level pressure (6hr forecast valid 07/06Z from 07/00Z run, bottom)during the height of the 
persistent low pressure and snow event.  At this time, observations at Williams field indicated moderate 
snow and blowing snow, with wind speeds 32 kts gusting to 44 kts. 
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Figure 2.  Satellite image from 23/06Z (top) and 30 km Ross- Beardmore model forecast cloud base 
product (18hr forecast valid 23/06Z from 22/12Z run, bottom) during the onset of snowfall at Williams 
Field.  Note how the synoptic scale moisture is well-captured by the model, but the local cloudiness and 
associated snow in McMurdo Sound and down into the runways is overall absent in AMPS.  Light blue 
colors in the cloud base product are cloud free ocean surfaces and gray shades are cloud free ice surfaces.  
Examination of precipitation and relative humidity plots would also disagree with satellite and other 
observations during the majority of this snow event. 
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Observed and Modeled snow event, McMurdo, Jan. 23-24Z
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Figure 3.  Observed (bar graph; right axis) snowfall intensity at Williams Field and modeled 3-hr 
accumulated precipitation (in mm; line graph, left axis), obtained from the Williams Field model output 
table for the snow event from during January 23-24 Z.  Snowfall intensity of 1 indicates light snow 
showers, while snowfall intensity two indicates light snow showers occurring with blowing snow.  Only the 
model output tables showed snow; the spatial plots did not predict any snow.
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Figure 4.  Low clouds seen looking west from McMurdo at about 12 hours before the snow event of 
January 23-24 local (12Z/22 – 12Z/24).  AMPS did not capture the spatial extent of moisture across 
McMurdo Sound before or during the snow event, although snow accumulations are seen on the forecast 
tables for McMurdo, Pegasus, and Williams Field. 
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Figure 5.  AMPS SLP and 3 hour precipitation forecasts valid 27/12Z from a) 25/00Z run b) 25/12Z run   
c) 26/00Z run d) 26/12Z run.
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Figure 6.  Fog event over McMurdo Sound during the early afternoon of 19 January (local; ~00Z/19).  The 
Polar Star, a U.S. ice breaker, is also seen in the image.  The persistent fog lead to a weather abort of a 
southbound C-141.  
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Figure 7.  Satellite image from 21/06Z showing general environment during the fog (outlined in yellow) 
event on 20-21 January in the McMurdo Sound region.  See text for details. 
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Figure 8.  AMPS 10km 25 hour forecast from 19/12Z run (valid 20/13Z) a) surface relative humidity b) 850 
hPa relative humidity.  Both forecasts agreed well with observed cloud coverage and height from satellite 
observations, as well as the northerly surface winds down the Sound seen in 6a. 
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Figure 9.  a)  Twin Otter KBG and the gear needed for the installations.  b)  AWS Elaine-2 just before the 
tower was raised.  c) Completed AWS Elaine-2.  d)  A photo taken from the Elaine-2 site showing the 
optimal weather conditions that persisted through the field work, well-captured by AMPS. 
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