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Preface

This manua has been produced as an aid to those preparing wegther forecasts for the Antarctic
Peninsularegion. Its primary useisto assist the operational forecasters based at Rothera Station, but
it is hoped that it will dso be of vaue to those involved in obsaerving a other gations that receive
forecasts from Rothera.

Many people have contributed to the success of the operation of the forecast office at Rothera
Steve Wattam was the first forecaster to be seconded from the Met. Office during the Austra
summer of 1994-95 and much of the materia used in the first verson was supplied by him. Many of
the forecasters from subsequent seasons have aso made contributions to the handbook. The

Rotheraforecasters were:

1994-95 Steve Wattam

1995-96 Alison McClure

1996-97 Marc De Keyser

1997-98 Marc De Keyser

1998-99 Phil Reed

1999-2000  Steve Wattam

2000-01 Will Lang

2001-02 Phil Reed and Dondd Ferguson
2002-03 David Leeand Will Lang
2003-04 Judith Rhodes and David Lee

The origind sysem to trandfer Met Office andyses and forecast products to Rothera was
established and maintained by Richard Siddans, Russ Ladkin, Steve Leonard and Steve Colwell.
Jon Shanklin handled the liaison with the communications section of the Met Office. Jon Shanklin
indalled the Horace system at Rothera and is the point of contact for technical issues on Horace.







SECTION 1

INTRODUCTION

The British Antarctic Survey (BAS) undertakes a wide range of atmospheric, biological and earth
sciences research into the southernmost continert and surrounding sea aress. Thisis carried out from
four research stations, by field parties in remote locations, and from aircraft and research vesss.
The dations are dl located in the Antarctic PeninsulaWeddell Sea area and their pogtions are
shown in Fig. 1.1 dong with locations of other places referred to in the text. Haley, which is on the
Brunt Ice Shelf, carries out meteorologica and upper amosphere research and is the most southerly
of the stations. Rothera, on Adelaide idand, is the centre for BAS deep field operations and the
gation from where fidd parties concerned with glaciologica, geologica, geophyscd and some life
sciences research are deployed into the more remote areas of the continent. Meteorological and
marine life sciences research also takes place & Rothera, while Signy (a summer only station) is
involved in terrestrial and marine life sciences research. Bird Idand is located at the western end of
the sub-Antarctic idand of South Georgia and, as the name implies, is another biological station.
BAS aso operates a gtation at King Edward Point on the North East of South Georgia on behdf of
the South Georgia Government. In support of these activities BAS operates two ice strengthened
vessls, the RRS Ernest Shackleton and RRS James Clark Ross, each operating in a dud
research and re-supply role. BAS aso operates four Twin Otter arcraft that are fitted with both
whed s and skis, enabling them to use the crushed rock runway at Rothera and to land on snow and
ice to deploy field parties. One or more of the Twin Otters are operated from Halley in most
Seasons in support of science and logidtica activities. The Survey uses a Dash7 aircraft to ferry
scientigts and supplies from the Falkland Idands to Rothera, enabling the maximum use to be made
of the rdatively short summer fidd season and to dlow personnel to make brief vidts to the
Antarctic. The Dash7 is dso used to ferry fud and equipment into the deep fidd, landing on blue
ice runways. It is dso used for conducting geophysica surveys. Although a limited amount of
wegther forecasting had been attempted in the past from South Georgia, BAS had never employed
the services of a professond forecaster until the 1994/95 Antarctic field season. However, with the
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acquigtion of a Dash+7 arcraft and an increase in the Twin Otter fleet to four, a decison was made
to employ aforecaster, to be based a Rothera Research Station for the period of aircraft operations
from early November until early March during eech Austrd Summer. Prior to the employment of a
forecagter at the dation, the briefing of aircrew and the provison of forecasts had been the
responghility of the Rothera meteorologica observer.  Since 2001/02 two forecasters have been

employed, one for each half of the season.

This manual has been prepared for the benefit of forecasters a Rothera as an introduction to
Antarctic meteorology and to BAS operations in the Antarctic. The document is revised periodically

as experience and understanding of the weather of the Antarctic Peninsula region increases.
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Fig. 1.1. A map of the Antarctic Peninsula area showing places referred to in text.






SECTION 2

THE CLIMATE OF THE BRITISH ANTARCTIC TERRITORY (BAT)

This section provides a brief overview of the meteorology and dimatology of the Antarctic Peninsula
region. For more details see King and Turner (1997).

2.1 Synoptic Scale Weather Systems

For many years it was thought that the Antarctic coastd region was an area of declining wesather
systems with few developments taking place. However, examination of satellite imagery shows that
many cyclogenesis events took place on the synoptic and mesoscale with it being far more active
than previoudy thought. During the summer months the main polar front is usualy located well north
of the Antarctic, between 50 and 60° south. Many of the depressions that form on the front move in
a southeagterly direction and become dow-moving in the Antarctic coastal region. However,
depression tracks are very variable as shown in Fig. 2.1 (taken from Jones and Simmonds, 1993).

Figs 22a and 2.2b show sadlite imagery examples of synoptic scade depressons in the
Bdlingshausen Sea.
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Fig. 2.1. Tracks and daily postions of cyclones during summer for the years 1985-89. From Jones

and Smmonds (1993)
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Fig. 2.2a A visble AVHRR image of amgor depression over the Bdlingshausen Seaat 12:14 GMT
17 November 1993.
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Fig. 2.2b. A thermd infra-red AVHRR image of a mgor depression over the Bellingshausen Sea a
12:14 GMT 17 November 1993

Because of the high north-south-oriented orography barrier of the Peninsula, which reaches over 2
km for most of its length, it is an effective barrier to the eastward movement of depressions, so that
most become dow-moving in the Belingshausen Sea, a favourite location being over or near
Alexander Idand. This gives a dimatologicd mild northwesterly flow down the western side of the
Peninsula, which is in contrast to the generdly southerly winds experienced on the eastern Side,
which take the form of barrier winds (Schwerdtfeger, 1984). The barrier wind on the eastern side of
the Peninsula results from the northward deflection of the climatologica easterly flow found at the
latitude of the Ronne lce Shef by this mgor orographic barrier. Mot research dtations are
therefore Situated on the western side, where early access can be achieved asthe seaiice retreatsin

the November-December period. Some frontal systems appear to cross the Peninsula, moving into
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the Weddell Sea, often with a depresson forming on the eastern side of the Peninsula. This lee
cyclogenesis appears to be particularly common and vigorous to the east of the northern tip of the
Peninsula, near James Ross Idand. These developments are usualy well-represented — at least
quditatively — by forecast models, though their activity can be consderably underestimated. Some
depressions do penetrate the coastd area of the continent to the west of Alexander Idand. One such
event occurred on the 8/9th January 1995 and is shown in Fig. 2.3. The system retained its identity
asfar south as 80° S.
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Fig. 2.3. Aninfrared satellite image from 9 January 1995 showing alow centred near the coast of the
southern Bellingshausen Seaat 80° S.
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Some of the depressions crossing the Peninsula tend to become complex, with circulaions forming
on both sdes of the Peninsula. Timing the progress of lows as they cross the barrier is difficult. It
seems that synoptic patterns vary markedly from year to year. A characteristic of the 2000-01
summer season, for example, was the relaive frequency of depressions crossing eastwards through
the Drake Passage or across the north Peninsula. The resulting prevailing easterly winds would bring
extengve cloud to the eastern Peninsula, while western areas around Rothera enjoyed long periods
of excdlent westher. These eagterly airflows seem to have been unusudly persstent compared to
previous seasons, however, highlighting the interannud variahility of the climate of the region.

Mode fieds often increase their representation of the thermd gradient over the Bellingshausen and
Weddd| Seas, well south of the main thickness gradient associated with the polar front, giving an
indication of the baroclinicity that can be found at higher latitudes. Thisthermd gradient is caused by
cold (Antarctic) continental air meeting the less cold (Antarctic) polar air.

2.2 Mesoscale Distur bances

In contrast to the large occluding depressons, many smadler systems form a high latitudes and
congst of smal depressons with a horizonta scale of aound 1,000 km or less (* mesocyclones).
These small depressions can teke severd different forms, including triple point lows, shalow vortices
within low-level baroclinic zones, and minor depressons evolving out of large, quas-dationary
depressions that have multiple centres. Examples of mesocyclones observed around the Antarctic
Peninsula are shown in Figs 2.4aand 2.4b.
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Fig. 2.4a. A mesocyclone to the west of the Antarctic Peninsula that formed in a southerly airflow west
of amgjor depression.



Fig. 2.4b. A smdl mesocyclone with a diameter of about 200 km that formed at the end of acloud
band.

In recent years satdlite imagery has reveded the large number of mesocyclones forming around the
coast d the Antarctic (Carleton and Carpenter, 1990) and case studies have shown the adverse
effect that they can have on the weether a the research stations (Turner et d, 1993). Within the area
consgdered here, mesocyclones are particulaly common in the Belingshausen Sea (Turner and
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Thomas, 1994), in the coastd region of the eastern Wedddl Sea, close to Haley Station
(Heinemann, 1990) and on the Ronne Ice Shelf. The generd frequency digtribution of mesocyclone
activity isshown in Fig 2.5 from Turner and Thomas (1994).

Many of the mesocyclones that affect the area of the Peninsula around Rothera and Foss| Bluff are
associated with mgjor, dow-moving depressions in the Bellingshausen Sea. These lows fragment
into multiple vorticity centres as they occlude, which rotate around the old low centre in a * merry-
go-round’ configuration. Small-scae surface cyclonic development is often associated with these
short-wave troughs, sometimes in the form of ‘comma clouds . Modd fidds often contain asignd of
such features, though they should not be relied upon to give accuracy in postion or intengty of
development. Satdllite pictures displaying degp convection and occasiond cumulonimbus clusters
indicate the consderable degree of ingability often present within these systems.

Much of the summer mesocyclonic activity near Haley occurs within the baroclinic zone formed
aong the Caird Coast as the prevailing cold easterly airflow off the Antarctic Plateau reaches the
rather warmer airmass in the Wedddll Sea. This frontad zone is relatively week, though cyclonic
development if often triggered, particularly in certain synoptic Stuations. Mgor lows to the eadt, off
the coadt in the vicinity of Neumayer tend to srengthen the easterly winds near Haley and bring
cooler ar down from the interior. This results in increasing barodinicity aong the coadt, dong with
enhanced therma and dynamica convergence within this zone. Mesoscae development is common
in this Stuation. In contrast to mesocyclones near Rothera, those near Halley are typicaly shdlower
vortices, with cloud tops often not exceeding 10-15,000 ft. Forecast models usudly give asignd for
such developments, ether via surface troughing or a tightening of the thermd gradient, though the
formation and subsequent motion of mesocyclones near Halley is generdly more subtle than those

near Rothera, and extremely difficult to forecast with precison.

For more information on polar lows and mesocyclones see Rasmussen and Turner (2003).
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Fig. 2.5. The monthly spatid frequency of al mesoscale vortices for the period December 1983 to

February 1984 normdized according to the available satdlite imagery.
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2.3 Precipitation

Precipitation mostly takes the form of snow, dthough it may fal as rain during the summer months as
far south as Alexander 1Idand. Showers are relatively common, but usudly fal from stratocumulus
rather than cumulus doud. Intermittent light showers will usudly result from broken or overcast
layers of sratocumulus or dtocumulus. As with in any mountainous location, orographic lifting and
seeder-feeder mechanisms play an important part in producing these showers. In conditiondly
ungtable airmasses convection is often triggered by orographic lifting and/or dynamicd forcing
(induding low-leve convergence) rather than surface heeting dthough this can play a part in arees
where there is exposed rock surface rather than ice. At Rothera, cumulus clouds are seen on a small
number of occasions during the summer months, usudly only over the pesks and idands and of little
vertical extent. A diurnd element to these occurrences has been observed indicating that surface
heeting does play arole in ther formation a Rothera. Cumulonimbus clouds giving strong gusts and
moderate snow showers were observed at Rothera as a sharp upper-trough (and associated comma

cloud) crossed Addaide Idand on 6 November 2000 athough this was a very rare occurrence.

2.4 Visbility

Vishility in the centra Peninsula area is usualy good because of the lack of pollution sources, but
mist and fog can occur when the wind veocity is low and a moist maritime air mass Sagnates over
the area. Vighility is most often reduced by precipitation with typical vaues of 500 — 3000 min
heavy snow, 3000 m — 8 km in moderate snow and 8 — 20 km in dight snow. Blowing snow during
srong winds can aso reduce vishility subgantidly, and a combination of moderate fdling and
blowing snow can result in vishilities of 500 m or less. Blowing snow can be a mgor cause of
reduced vishility at Halley and on the Antarctic plateau often reducing the vishility to less than 100

m.
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The wind speed and direction is largely dependent on the synoptic-scae circulaion, dthough in
some aress it is heavily influenced by orography, even with quite strong pressure gradients, and the
effects of shdter or funneling by mountains and valleys are marked in many places.

A sdection of climatologicd datafor the Antarctic Peninsularegion is provided in Appendix C
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SECTION 3

THE FORECASTING REQUIREMENT AND
SCHEDULE OF OPERATIONS

3.1 Activities Requiring Weather Forecasts

3.1.1 Aircraft operations

The Dash7 aircraft's primary role is to provide an arbridge between Rothera and Stanley in the
Fakland Idands enabling field parties to be input into the Antarctic early in the season. There are
therefore a number of round trips early and late in the season trangporting personnd and cargo.
During the mid-season period, rotations are a approximately monthly intervals. The Dash 7 aircraft
operates at atitudes up to FL200.

In addition to the airbridge, the Dash-7 is used to transport fue into the interior of the continent. This
arcraft is not fitted with skis and hence operates to blue ice runways such as Sky-Blu, around 500
nm to the south of Rothera. The Dash+7 has in the past operated as far south as the Patriot Hillsin
the Ellsvorth Mountains, though runway conditions there mean that further routine flights are
unlikey.

The Dash7 is ds0 used for aeromagnetic survey flights. The meteorologica conditions for these
flights are quite stringent with good vishility and low turbulence being required over the survey area.
Icing conditions must dso be avoided as this affects the antennae on the aircraft. Icing may dso

affect aircraft performance with magnetometer pods instaled.

The four Twin Otter arcraft operate virtudly every day throughout the season when the wegather
permits. Their work condgts of flights to input and recover field parties to remote locations,
assessment of seaice extent and form, aerid surveys, ferry flights to and from Halley station and the
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transfer of fud and personnd to forward field dations a Fossl Bluff and Sky-Blu. The arcraft
operate at dtitudes of up to 14,000 ft.

The Twin Otters are adso used for aerial photography at heights up to 14,000 feet. Such work

requires cloudless conditions.

One or more of the Twin Otters are often based a remote sites, such as Sky-Blu or Hdley for
extended periods of survey or fieldwork support.

3.1.2 Ship operations

BAS operates two ships in Antarctic waters during the summer. The RRS James Clark Ross and
the RRS Ernest Shackleton conduct marine scientific research and transfer personnd and cargo to
the research gtations. Wind can be particularly important to ships stuck in the sea ice. Swell/waves
are aso relevant during scientific cruisesfor trailing or deploying scientific instruments.

HMS Endurance may also operate in Antarctic waters during the summer. However, forecasts are
not normaly required as a Navy forecaster is usudly onboard. Neverthdess, mntact with the
Rothera forecaster can be expected via HF radio and/or email with an exchange of data taking
place and aso discusson of the current synoptic Stuation with the on board forecaster. On
occasions HM'S Endurance can be provided with copies of modd output and satdllite pictures.

3.1.3 Field Parties

Forecasts are only usudly provided to field parties when an arcraft is with the party or planning to
vigt them. The forecagter will usudly only speek to the pilot. Occasionally there may be a request
for a forecast from a field party not expecting arcraft movements. In these cases only brief,
qualitative forecadts are usualy required with some indication of future trends. Field parties should
be made aware before departure that they will have to add some ‘locd knowledge themselves as
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forecasts are usudly only an estimate of average conditions across their area, and are unlikely to be

tailored towards their exact location.

Forecasts may aso be requested by other BAS bases not already receiving aregular service, such
as Signy. These will either be a ‘one off’ for a particular occasion, such as a ship coming in. The

forecasts are sent viaemail or fax.

3.1.4 Other Nations and Operators

Forecasts are occasionally requested by other nations and operators who are involved in flying or
shipping operations within the Antarctic. These may include flight forecasts between:

Petriot Hills to Punta Arenas, Chile via Rothera
Punta Arenas to Rothera and then on to Halley, Neumayer, South Pole or McMurdo.
South Pole and Rothera then Punta Arenas.
Notice of these flight is usualy given in advance, however, forecasts may be required at short notice

in an emergency e.g. an unforeseen medical evacuation (Medevec).

3.1.5 Non-Avidtion Forecasts for Rothera Station

The Rothera Boating Officer requires a daily forecast to decide whether it is safe to put the boat in
the water. The gtation Diving Officer will aso use thisinformation.

A dally briefing is provided to the Station Support Manager and the technica services gaff unless
other operational commitments dictate otherwise. This is required for planning outdoor base
activities, such as snow dearing, painting and laying concrete, which are all temperature dependent.

A basic dally westher, wind and temperature forecast with outlook for the next day is written up on
aboard in the dining room for genera use. This is much appreciated on the base.



3.2 Forecasts Provided
3.2.1 Work Schedule

The bulk of the forecasting workload isin the early morning, but forecasts can dso be required at
any other time according to operationd flying requirements. Below is an example of atypica
morning schedule:

0530— Thetimings of the main briefings usudly requires the forecaster to sart work around 0530 ’
depending on the number of areas to be assessed.

0655 - Brief any pilots based a Halley viaVV Ol P. The areas that forecasts are required for will have ‘
been discussed the day before and may include areas as far west as Berkner Idand, asfar east as
Novolazarevskaya and as far south asthe Pole. Note that pilots at Halley usudly have accessto
HRPT satdlite imagery and current PMSL charts (as per Rothera) but do not have the HORACE
display system. Forecasters should attempt to be as detalled as possble, covering al the main ‘
elements of an aviation forecadt, dthough information is very limited with satdlite pictures being the

main toal.

0700 — 0730 - Fidd stes‘scheds viaHF radio. Forecasts may be required for pilots at Foss|
Bluff, Sky Blu or other field Sites, dthough the requirement for these will vary during the season. The
day’ s objectives will usualy have been agreed the previous evening. Again, forecasts should be as
detailed as possible when for aviation purposes, but satdllite pictures may be the only source of
information.

0745 - Rothera Daily Operations Brief
The Fidd Operations Manager (FOM) outlines the day’ s objectives based on operationd
requirements and a rough idea of the weather from the evening before. The Met brief then takes



place based around a briefing ‘wall’.

Information placed on the wal include forecast upper wind charts (FL100 and FL180), field party
actuals, Rothera TAF and observations for the last 2 hoursin METAR form (these are for locd use
only, it is not necessary to complete aforma observation), satellite pictures of the relevant areas for
the day and forecast MSLP charts for the day.

I necessary hand drawn surface charts can be prepared for 0000Z and 1200Z (there are usualy
too few obs at 0600Z and 18002) but it has been found that obs are very late coming in. Also 00Z
and 127 (2100 loca the previous evening and 0900 locdl) are not very useful timesin terms of the
Rotherawork schedule. The T+12 (0900 locd) forecast chart is usualy good enough to use as an
‘andlysis and together with the T+24 (2100 local) provides reasonable guidance of the synoptic
gtuation for the day. Any differences between the charts and redlity can then be explained during the
briefing.

The content of the briefing will include a genera overview of the synoptic Stuation followed by
detailed forecasts for Rothera and any other areas under consideration and an outlook for
tomorrow.

The chief pilot and the FOM will then decide on the flying plans for the day.

0800 — Route forecasts for the Dash 7 between Stanley and Rothera, if required, should be
available by 0800. The southbound route forecast is to be faxed or emailed to the BAS officein
Stanley, thiswill usualy be followed by atelephone or radio conversation with the pilotsin Stanley
who may require extrainformation or clarification and will then decide whether to fly or not.

The route forecast documentation will include asg weether chart produced localy using Viso,
model upper wind charts for FL100 and FL 180 valid at 0900 local and 2100 local, TAFS and
latest obs for Rothera, Marsh and MPA (southbound) or Rothera, Punta Arenas and MPA
(northbound) including any explanation or comments deemed useful and an outlook for the following

day.

0800 — 0830 (M on — Sat) — Prepare forecast for Boating Officer. This should include generd
wegther conditions for the day with wind speed and direction being particularly important for
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estimating the drift of seaice. An outlook for the following day isincluded. A longer range outlook
may be asked for occasondly.

0830 (Mon — Sat) — Technicad Services brief. A brief, generd overview of wesather, wind and
temperature for the day with an outlook for the following day. This briefing may sometimes be
missed if decisons have yet to be made about whether the Dash-7 will fly, or for any other aviaion

commitments.

0600 — 0900 onwar ds— Any other written forecagts, such asthose for Haley or the ships can be
done when time permits or to any particular deadline that has been agreed. (may be best donein the

eveni

After the aircraft have departed the weather is monitored and forecast updates are provided as and
when required, updated information from the latest satellite images is often asked for when the

arcraft are en-route.

For survey flying based at Rothera or aremote camp, flying and briefings may take place a any time
of the day or night and is usualy governed by GPS satdllite geometry or quiet periodsin the Earth’s
magnetic fied.

3.2.2 CAVOK

When writing TAFs for Rothera remember the ful CAVOK criteria.. Vighility must be =10 km as
in the UK, but minimum cloud base will be more than 5000ft as it depends on the minimum sector
dtitude (MSA) of the area concerned. No officid information has been found on vaues of MSA in
Antarctica a the current time, however the definition of MSA isto be at least 1,000 ft above the

highest ground in a non-mountainous area and 2,000 ft above the highest ground in a mountainous

area
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Assuming the Peninsula area would be dassed as mountainous and with highest pesks of around
9,000 ft it would seem sensible to set the CAVOK criteria to be no cloud below 11,000 ft. It
should be remembered that thisvaueisonly a‘guestimate and stands to be corrected at any time, it
will aso not be the same for other areas around Antarctica as highest ground heights vary.

3.2.3 Other Elements of the Forecast

It is not uncommon for pilots to ask for more information than would be required in non-Antarctic
operations. The forecagting of contrast and horizontd definition is very important for arcraft
operations but is dso extremdy difficult for remote Sites with which the forecagter is not familiar and
there are no observations available. The problems in forecasting for the Antarctic are well
understood by the pilots and even when the forecast accuracy is thought to be low (such as when
forecasting for an extended period ahead or when predicting cloud clearance) the forecasts are ill
vaued, especidly if an indication of the reliability can be given. Indeed, in addition to the usua short-
period aviaion forecasts, a mgor role the forecaster performs is to liase with the FOM and the
Chief Rlot and to offer any information that may aid in operational planning up to a period of five
days ahead. Information of thistype is often necessarily quditative in nature, but as a high proportion
of operationa decisions are made on the basis of weether done, considerable time can be saved via

such forecasts.

3.3 Forecaster Availability

Theleve of forecaster availability depends on the flying atus:

If the Dash 7 isflying ether to/from Sky Blu or Stanley the forecaster must be easily contectable eg.
carrying a VHF radio, and able to easly return to the office.

If the Dash 7 ison a PNR (point of no return flight — see Appendix E for PNR criteria) from Stanley
to Rothera the forecaster must be available (in the building/in the tower) from when the point of no
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return has been reached until the aircraft lands. If the weether a Rotherais margind or differs from
the forecast, updates or advice may be required before PNR is reached in order to give the pilots

enough information to make the decison to continue or turn around.

If only the Twin Otters are flying there are no restrictions on where the forecaster can be, athough it
is useful to be carrying a VHF radio, BUT if the runway cross wind component is greater than a
mean of 20 kt then conditions go to ‘Dash 7 datus and the forecaster must be available.



SECTION 4

DATA AVAILABILITY

4.1 Synoptic observations

The collective of South American (including TAFs for MPA, Punta Arenas etc), Antarctic and ship
surface observations plus upper air data is continuoudy received on Horace via the Rothera —
Cambridge satdlite link. There is dso an AFTN system for receiving TAFSMETARS in red time
from MPA, Punta Arenas, Marsh etc. Upper air observations for Mount Pleasant, Halley, South

Pole and Neumayer, and occasionaly Marambio, are available.

There are three radio scheds each day when the 12, 18 and 00Z synoptic observations for
Vernadsky and Fossi| Bluff gations are received. These scheds are dedlt with by the comms people

or the met team and the forecaster does not need to be available for these.

There is an equivdent radio collection of dl Argentinean and Chilean Antarctic dations every three
hours throughout the day which is particularly useful for Marsh and Marambio but unfortunately
takes place in Spanish. The data are, however, rebroadcast via text CQ transmission (5300 kHz)
from Frel Met Centre a 00, 03, 06,...,18 and 21 Z which can be received via the Rothera ARQ
system. Fra will indlude Marsh TAFsin this transmission on request.

Marsh airfidd usudly has an English spesking ATC between about 0900- 1700 weekdays and some
weekends who can aso provide the latest Marsh weeather and Marsh forecast. Forecasts can be

arranged for other times in advance.

Synoptic observations are made at Rothera every three hours with aviation observations being
carried out every hour when flying is taking place. Between hours, aviation observations are updated
whenever sgnificant weather changes take place, these are done by the met observers. The
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forecaster would not normally make observations. These observations are tranamitted to the aircraft
in aformat described in the BAS Air Operations Manua (Howard, 1993 and updates).

An automatic measuring system (MILOS) operates at Rothera and updates continuoudy with al the
usua obsarvationd information. Also available on this syslem are continuous traces of wind speed

and direction, temperature, humidity and pressure. A laser cloud base recorder and present weather

detector (PWD) are dso indaled giving continuous traces of cloud base and precipitation,_and of

vighility. The PWD aso records type of precipitation (rain or snow) but this should not be relied on.

Other observations are provided by field parties during the radio schedules and when arcraft are
likely to vigt their location. Some basic training in observing is given to dedge party members by the
Rotheramet observers before they are input into the field.

Reports from automatic weather gations are avallable on Horace and dso directly from the polar
orbiting satellites viathe ARIES satdllite receiving equipment which isingaled at Rothera

Radiosonde ascents at Rothera are normally flown around four times aweek.

4.2 Modd Charts

All modd fields out to T+144 are available on Horace

The backup data link uses satdlite from BAS HQ at Cambridge. Output from the UK Met
Office Operationd Globad Modd is transmitted to Rothera via Cambridge in GRIB code
and is then re-projected onto polar stereographic charts. The modd fields available condst
of PMSL chartsvalid a T+0 to T+120

850hPaWBPT chartsvalid T+12 to T+48

1,000-500 hPa thickness charts

850,700 and 500hPa contour and wind feather charts

Surface wind chartsvalid T+12 to T+48

700 hPa humidity chartsvaid for T+12 to T+36




Examples of these charts are shown in Figs4.1ato 4.1d.

If Horace fails the charts can be requested manudly a any time and will take approx. 5 — 10

minutes to come through.

Asin temperate latitudes the mode will pick up most of the mgor synoptic systems and handle them
quite well but will often miss the mesoscale systems and aso tends to smooth out smaler features
such as troughs. It seems to peform better in dow moving dStuaions and may miss rapid
cyclogenesis events out to the west due to the lack of data, dthough on the whole it usualy has a
good representation of the broadscale situation.

At the end of the summer 2003/04 the Horace system was indtdled at Rothera. Data available on
Horace includes satdllite pictures (not routingly), observations, including automatics and many mode
fiddds — MSLP, WBPT, wind and temperatures at al standard heights, snow/rainfal rates, cloud
fiddsand vishility - al out to T+144.
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Fig. 4.1d A 700 hPawind and contour field.



4.3 Satellite Imagery

Sngle AVHRR sadlite images from the ARIES recaiving sysem are avallable as well as amosaic
of the most recent passes. Imagery is available in the visble (channd 2), the infrared (channel 4) and
dso channd 3. _HRPT sysems are dso indaled a Haley and King Edward Point and on RRS

Ernest Shackleton and RRS James Clark Ross.

Traditiondly, channd 3 has sensed a 3.7 nm, this being a combination of emitted and reflected
radiation and is particularly useful in detecting water droplet cloud over ice and snow which may be
indiginguisheble from the surface in the visble or infrared. At this wavdength ice and clouds
conssing of water droplets with a diameter of grester than 10 mm (fronta clouds and
cumulonimbus) appear black. However, clouds with water droplets with a diameter of less than 10
nmm, such as low gratus, fog and relatively thin stratocumulus layers, appear white. If large droplets
are present these clouds can resut in arcraft icing. The channd gppears very smilar to infrared
images during hours of darkness. Channd 3 at night is useful for distinguishing fog or low dratus
from a clear surface. This is possible as the surface acts as a black body and its emissvity can be
assumed to be 1, while the fog or gtratus (with probably the same top temperature as the adjacent

surface) has an emissvity of around 0.9.

During 2003 however a ‘new’ channd 3 was brought in which senses a 1.6 nm. This has been
designed to digtinguish between snow/ice surface and any cloud cover no matter what the cloud is
composed of. This gives it a dightly different look to the ‘old” channd 3 in that it shows up tota
cloud cover, not just low cloud/fog, so even cloud at dtocumulus leve will dearly show up rather
than being black. Cirrus looks dightly different though, being al ice crystas it does usualy look dark
in the 1.6 nm range, dthough not completely black and some texture is visible to identify it as cloud

rather than clear surface.

The satellites have been st o tha the image that comes through labelled as channd 3 will not
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aways be the same. Above approximately 60 degrees latitude, during darkness it will bethe old 3.7
mm image (channd 3b), but during daylight it will be the new 1.6 mm image (channd 3a). This can
lead to some confusion a the beginning and end of the Antarctic summer season when the channel is
switching between day and night. During mid season though, with constant daylight, the channd 3
will dways be the new 1.6 mm image, giving better continuity particularly during the crucid morning
briefing period. See Appendix F for afuller explanation of the theory behind channd 3a.

For each satellite pass an infrared reprojected ‘ quick-look’ imageis archived and can be printed
(seeFigs4.2aand 4.2b) at ascade of 8 km/pixd and atrangparent overlay can be used for gridding
and coadtline. Thisimageis very smdl scale though and coadtlines are difficult to place, it is not
usudly very useful. A better overview isthe mosaic, a patchwork of the most recent passes which
can be st to print out automatically at 0000Z and 1200Z, the last four mosaics can dso berunasa
loop. It should be noted though that some parts of thisimage may be a leest 12 hours old in areas
with infrequent satellite passes.



Fig. 4.2a. An example of an infrared, re-mapped ‘ quick-look’ image.



Fig. 4.2b. An example of an infrared, mosaic image which has the grid and coastline autometicaly
included. Note that the grid and coadtline is sometimes displaced dightly but thisis usudly easy to

Spot a some point in the image.



AVHRR imagery a 1 km resolution is aso available covering 1,000 km squares. The areas covered
by these high-resolution images are pre-set and relate to the areas of operation, but can be changed
depending on requirements. Around 14 passes aday are received and processed, though most of
these are obtained overnight, with no satellite data available for much of the day. Most satellite
passes occur in the early morning and early evening but a handful of pictures are avalable during the
day aswell. Examples of cloud free images showing topography are shown in Figs 4.3ato 4.3g,
aong with examples of visud, channd 3 and IR images of cloud being shown in Figs 4.4ato 4.4f.

After the beginning of February the eevation of the sun becomes gradudly lower so that the qudity
of the early, pre-briefing visible images deteriorates towards the end of the season. Consequently
during this period only the infrared images are useful. This also applies at the beginning of the season.

Mid summer dso hasit's problems. During the middle of the day with the rdatively high, srong sun
on an al white surface (be it cloud or ice) the features become indistinguishable on visble images
due to the intense brightness and often these images become unusable areas of plain white where dll
texture has been logt.

Unlike in the UK, the surface below the cloud in Antarctica does have an effect on the look of the
cloud on a satelite image. In coastd aress, due to the different strengths of the reflection upwards
onto the base of the cloud from the ice and the seg, the coastline and patterns of the sea ice are
often dearly visble, even though the cdoud may be opague when flying aove or within it. This
makes it difficult to determine the thickness of low level cloud in remote areas as it will often gppear
thinner than it actudly is on the satdllite picture. This effect can often be seen a Rothera where under
full cover of opague stratocumulus the outline of Addade idand is often cdearly visble on the
satdlite picture.



Fig. 43a A 1 km resolution, vishle image of the northern part of the Antarctic Peninsula The

Peninaulais largdy cloud-free, but wave clouds are present near the northern tip. Extensive seaiice

can be seen over the western Weddell Sea.
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Fig. 4.3b. A 1 km resolution, visible image of Alexander 1dand, King George VI Sound and the
base of the Antarctic Peninsula



Fig. 43c. A 1 km resolution, visible image of southern Alexander 1dand, King George VI Sound

and the western sde of the Ronne Ice Shelf. The topography of the area around Sky-Blu is
apparent.
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Fig. 4.3d. A 1 km resolution, visible image of the Ellsworth Mountains with the Fowler and Fletcher

Ice Risesto the north. The topography around Haag Nunataks is apparent.



i

Fig. 4.3e. A 1 km resolution, visible image of the Ronne/Filchner Ice Shelf, showing Berkner Idand

and the icebergs that broke away from the shelf linked by fast ice. The topography around the
Ronne Ice Shelf and Berkner Idand is apparent.
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Fig. 4.3f. A 1 km resolution, visble image of Berkner Idand and the eastern Ronne | ce Shelf
showing the topography.
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Fig. 4.3g. A 1 km resolution, visble image of Haley, Dronning Maud Land and the eastern Ronne

Ice Shelf showing the topography and the Shackleton Mountains.



Fig. 4.4a. A 1 km resolution, visible image of Alexander Idand, King George VI Sound and the
Addaide Idand.



Fig. 4.4b. A 1 km resolution, channel 3 (3.7 um) image for the same time asthat in Fig. 4.4a. Cloud

composed of water droplets appear light, while ice cloud and the ice surface appear black.



Fig. 44c. A 1 km resolution, visble image of the Ellsivorth Mountains region. The mountains have
the highest reflectance while the surrounding ice appears darker. The low cloud, like many cloudsin

the Antarctic, is darker than the snow surface, since the cloud droplets are large.



Fig. 4.4d. A 1 km resolution, channd 3 (3.7 um) image for the same time asthat in Fig. 4.4c. The

high reflectance of the cloud indicates that it is composed of super cooled water droplets.
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Fg. 44e A 1 m r&eolutlon |hfraed image for the"séme time as that in Fg. 4.4c. The cloud

appears light, indicating that t is colder than the ice surface. However, the coldest cloud is on the

western sSide of theimage.



Fig 4.5a A visud image showing the southern part of the Peninsula around Sky-Blu. The extent of

the lower level cdloud israther difficult to determine from thisimage.
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Fig 4.5b A channd 3 image showing the same area as Fig 5.2a but this time the extent of the lower

cloud is much essier to determine, even through cirrus is present.



SECTION S

FORECASTING FOR THE ANTARCTIC PENINSULA AREA

5.1 Synoptic Scale Depressions

Large pressure systems are generaly handled well by the model. Although the topography of the
Peninaulais crudely represented in the model, it does recognise it as a barrier and often doesn’t
correctly move depressions across the Peninsula but instead develops a new system on the Weddell
Sea dde. Often depressions to the west of Rothera will move east-southeast to become dow
moving near Alexander Idand where they steadily fill, athough areas of snow/showers can ill be
generated by these old lows, even when in their death throes and leave alot of cloud to the west of
the Peninsula. Although not common, depressions can cross the coast into the continent and remain
as identifiable features for days. One of these occasions was on the 89 January 1995 when alow
moved south, to the west of Sky-Blu, producing 50-60 kt winds at both Fossl Bluff and Sky-Blu
and il remained identifiable as avortex at 80° S. It subsequently filled very quickly but Ift alegacy
of rather persstent cloud for the fidld parties to endure. This event is shown in Fig 2.3.

5.2 Mesoscale Systems

Some of the heaviest and most persistent precipitation in summer has come from mesoscae systems,
which on more than one occason produced sgnificant snowfdl a Rothera such that runway
clearance was necessary. However, the occurrence of very active mesoscde systems is very
vaiable from year-to-year. Sometimes the globa modd can pick up or develop these smdl-scale
gysems. Otherwise the modd often hints a the areas where these systems may develop by
producing locdly increased thickness gradients poleward of the main polar front and smal therma
troughs, which at first may appear to be dmost random drawing of the thickness lines, particularly in
the area around the southern Peninsula. An example of a smdl cold pool that gave precipitation is

shown in Fig 5.1. Experience would suggest that these smal therma troughs should not be ignored
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as severd mesoscale systems have developed in association with them. Once the likely area of
development has been identified then confidence in a forecast can increase if cloud development is
seen on satdlite imagery. Without these hints from the modd it is dmost impossble to say which
cloud on the satdllite images will produce precipitation.
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Fig.5.1. The 1000500 hPa thickness chart for the occasion when asmdl cold poo- and therma

trough over Alexander and Addaide Idands resulted in significant snowfdl at Rothera



5.3 Fronts

Some large- scale fronts give enough precipitation to reduce visibility and cloud base to affect aircraft
operations, e.g. 12-14 November 1995. Although fronts will move across the Peninsula, they have,
on severd occasions, left aband of cloud on the western side which has prolonged the precipitation
and delayed frontal clearance by sverd hours. An example of this Stuation is shown in Fig. 5.2.
The ddlayed fronta clearance can sometimes alow the next front to reach the Peninsula before the
previous one has cleared. On the other hand, some fronts do clear readily. Further research needs
to be done to determine which fronts are likely to dear quickly and which will leave aresdud band
of cloud and precipitation on the west side of the Peninsula.



Fig 5.2 An infrared image from 21:47 GMT 19 January 1995 showing a band of cloud trapped on

the western side of the Peninsula after the passage of a cold front. This cloud produced a good dedl

of precipitation and delayed the cold frontal clearance by severd hours.



5.4 Predicting the Main Weather and Oceanogr aphic Elements

5.4.1 Winds

Generdly speaking northerly winds bring mild, moist air southwards, whereas southerly winds tend
to bring dry, cold air northwards. However, alookout needs to be kept for returning maritime ar on
a southerly or returning continental ar on a northerly. Figure 5.3 is an example of returning
continental ar from the north which brought improving conditions southwards down the western side
of the Peninsula, paticularly a Fossl Bluff where there had been quite poor conditions for some
days. It should be noted that the cold front caused even poorer conditions, in terms of cloud
lowering to the surface and vighility faling to fog limits for atime a Foss| Bluff as the front moved
southwards.



Figure 5.3. Surface andysisat 1200 GMT 3 December 1994.
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Needless to say winds are heavily influenced by the locd topography and it is dmost impossible to
accurately forecast winds for a particular locality without detailed loca knowledge and experience.
Hencein field party forecasts only generd winds can be given, based on the synoptic flow predicted
by model MSLP fidds. Additiond information may be gained via careful analyss of high-resolution
satdlite images. Cloud movement and wave effects in cloudsheets will give an indication of the

current wind.

Barrier winds are a phenomenon on the eastern sde of the Peninsula and are well described by
Schwerdtfeger (1984). This barrier wind effect is a result of the piling up of cold low-levd ar
created over the Ronne and Filchner Ice Shelves and then advected towards the Peninsula on the
climatological easterly winds that affect Antarctic coasta areas. The resulting thermd and pressure
gradients create a surface wind pardld, in a generdly southerly sense, to the mountain barrier of the

Peninaula.

Katabatic winds are common, particularly down the numerous glaciers. Foehn winds are less
common but do occur, quite strongly a times, on the western sde of the Peninsula as again
described by Schwerdtfeger. They are less common in the east. Normaly the air on the eastern side
of the Peninsulais very cold and dense and on most occasions is prevented from reaching the west
due to the topography of the Peninsula However, Schwerdtfeger suggests that even in these
conditions a Foehn wind can develop down western dopes, providing that the pressure difference
across the Peninsulais a least 8 hPa and this having been maintained for 12 hours. Foehn Winds
aso develop under different circumstances i.e. when depressions become dow-moving near the tip
of the Peninsula (see Fig 5.4), advecting warm and less dense air southwards down the eastern Side
of the Peninsula, resulting in a quite strong wind developing down the western dopes, helped by the
general eagterly gradient across the Peninsula. (see Section 6.1). An easterly gradient can give
localy very strong surface winds on the western dopes, with ‘migtra’ -type winds developing as the
wind funnels down through the valeys and fjords running roughly perpendicular to the spine of the
Peninsula, examples of which occur both at Rotheraand at San Martin.
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Fig. 5.4. Surface andyss at 1200 GMT 31 January 1995.
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5.4.2. Clouds

Although some baloon ascent data are available, the obvious tool for forecasting cloud is the
satellite imagery. Cloud tops are subjectively estimated from their temperatures on infrared images.
Agan topography plays a mgor pat in the generation of cloud. The only way detalled cloud
forecasts can be provided is by studying the high-resolution imagery avalable from the ARIES
system and using a nowcasting approach combined with knowledge of the larger scale synoptic
developments from the modelled fields available on Horace.

The most common type of cloud observed around the Peninsula is stratocumulus, with a base of
around 2,000 to 6000 ft AMSL and tops of 5,000 to 8,000 ft. Stratiform cloud is aso very
common & dal levels between the surface and 10,000 to 15,000 ft athough the layers are often thin.
Dense frontd cloud affects the Peninsula at times, particularly in the north, though dense upper cloud
above 18,000 ft is uncommon. The topography of the Peninsula plays an important role in
determining cloud heights, particularly when the prevailing wind is zond. For indance, in an easterly
wind it is _very unlikdy that sgnificant doud will form below the level of the mountains on the

western sde, due to subsidence and subsequent drying of the air.

The wave pattern gpparent in cloud sheets indicates lenticular clouds, which can be avery vauable

guide to where turbulence is present.???

Cumulus cloud does seem to be alittle more common in the Peninsula area than perhaps one would
think. Cumulus cloud streets can be seen on satellite pictures over the sea when cool continentd air
flows out over the warmer sea. Well-developed convective cloud can sometimes be seen on satellite
pictures, and cumulonimbus clouds have been observed a Rothera (Fig 5.5) and at Vernadsky. A
thunderstorm was recorded at Vernadsky on 1995 January 27. The tephigram for 2 March
1995, shown in Fig. 5.6, illudtrates the degree of ingtability that can be present as far south as
Rothera. On the 11 February 2001 satellite imagery showed convective cdls with cloud tops at
around -50° C near the Haag nunataks, associated with a minor mesocyclone, demonstrating that
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such cloud can be found some way inland on rare occasons.

Fig 5.5 Cumulonimbus observed from Rothera on 6 November 2000.

Cloud top heights are derived from the cloud top temperature facility on ARIES. When forecasting
for mid-latitude regions (e.g. for flights to and from the Falklands), the CTTs can be compared with
model fields on Horece, radiosonde data or with a standard atmosphere to derive heights.

Otherwise the technique used is to compute the temperature difference (DT) between the surface
and the cloud top and divide this by a mean lapse rate of 0.6° per 100 m (or roughly 2° per 1000 ft)
eg. with atemperature difference of 12° C the height is taken to be 2,000 m. Care must be taken to
assume a sensible sea surface temperature as the CTT of a sheet of cloud extending from an ice
shef over the sea remains the same athough the surface temperature changes sgnificantly. The pilots
confirm that heights computed by this method are generdly correct.
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Fig 5.6 Tephigram showing unstable air to 600 hPa at Rotheraat 2000 GMT on the 2 March 1995.
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5.4.3. Visiility

Vighility is generdly extremey good, so much so that the judging of digance is very difficult with
mountains and idands gppearing much nearer than they actualy are.

Fog is common around the northern parts of the Peninsula but even in the south fog will form during
periods of light winds and clear skies when maritime air has been advected from the north and then
stagnates. Fog can dso occur in a returning maritime airmass from the south (unlike a true southerly

continental). Such acaseisshownin Fig5.7.
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Figure 5.7. Surface andysis for 1200 GMT 20 February 1995 showing returning maritime air dong
the western sde of the Peninsula, which resulted in extensve fog under light gradient conditions.
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Blowing snow will dso afect the vighility quite markedly, into fog limits a times, but only to a
relatively shdlow depth of a few tens of feet and the arborne vishility will remain quite good,
providing there is no faling snow. To determine if snow is actudly faling during a period of blowing
snow is often very difficult, but very important from an aviation point of view and indeed from a
meteorologicad point of view. However, with your back to the wind and with careful observation it is
often possible to see some larger flakes of snow amongst the smdler but more numerous € ements of
the blowing snow, indicating that snow is actudly fdling from the cloud above. It is dso possible to
hear the larger snowflakes hitting your hood. As a rough guide, blowing snow i.e. snow blowing
above head height (snow below head height is classed as drifting snow) can be expected to begin
with speeds of 20 kis or more, dthough greater wind speed is needed to lift snow from a warm

urface.

Vighility is predicted for the ships in very much the same way as for any other ocean areg, taking
into account the sea surface and air temperatures, wind speed and continuity. The Antarctic
Convergence, where there can be a rapid change in sea surface temperature over a farly small

meridiondl distance, is particularly prone to fog.

5.4.4. Precipitation

Precipitation over the Antarctic Peninsula is mogt frequent in the spring and autumn, while summer
and winter are relatively drier. Precipitation is usudly in the form of snow in the south but often as
rain in the north in summer. However, it should be noted that rain can occasonally occur in winter as
far south as Rothera. The only red guide to precipitation type is the thickness fidld, with vaues of
gregter than 528 dm indicating rain. During summer this proves to be a reliable way of predicting
whether precipitation would be of rain and snow. Vaues as high as 540 dm can occur during most

summers, with rain faling under such conditions.

As dready dated, cumulus cloud is perhaps not as rare as one might think. Certainly genuine
showery argreams have been identified as far south as Rothera on south westerly, westerly and
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north westerly airstreams.

Mog solid precipitation is in the form of snowflakes dthough on the odd occasion precipitation has
been in the form of snow grains, diamond dust or soft hail. Light snow can fall out of cloud asthin as
1,000ft. This seems to mainly occur in light wind Stuations. Freezing rain and drizzle is rdaively
common across the far north of the Peninsula (e.g. on King George Idand), but is rare occurrence

further south.

5.4.5. Other dements

The surface contrast - the ease with which surface features can be digtinguished - is a very important
parameter, not only from the aviation point of view but aso for fidd parties travelling through
crevassed areas or areas where there are rdlaively large sastrugi. The cloud cover affects the qudity
of the contrast. An opaque layer of water droplet cloud produces the worst conditions, often cadled
‘white out'. Drum-lines or flags & some landing Stes help to dleviate the problems caused by poor

contrast.

Horizontd definition is the ease with which the boundary between the ground and the sky can be
determined. It is a parameter most appropriate over ice shelves or areas where there are no
mountains or nunataks visble. As with surface contradt, the horizontal definition is affected by the
cloud cover with an opague layer of water droplet cloud producing the worst conditions. The
presence of clear water leads off an ice shef may be an important dement in enhancing the

horizonta definition in these areas.

Mogt cases of low contrast and horizonta definitions occur in snow-covered areas without surface
features, though it should be noted that under certain conditions, definition can be lost between sea
and sky aso. See Appendix A for definitions of the levels of contrast and horizonta definition.

The cloud below cirrus levels is mixed phase clouds composed of both water droplets and ice
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crysas. Even in very low cloud and fog as far south as the Ronne Ice Shelf usudly contains water
droplets. Hence airframe icing is common, but because of the low temperatures and hence generaly
low weater content of the cloud, most icing seems to be light. However, moderate icing is not
uncommon, indeed severe icing has been encountered in the past in shdlow low cloud with a
temperature of —20° C over the Ronne Ice Shelf. Although the -20° C isotherm is often used in
temperate |aitudes as the limit for moderate icing, anything colder being regarded as producing only
a light icing risk, it has been suggested that —30° C may be more agppropriate in the Antarctic.
Nevertheless, limited observational data would suggest that sgnificant icing conditions can occur in
conditions not normdly associated with moderate or severe icing in temperate latitudes. One severe
icing event occurred between Sky-Blu and Fossl Bluff in the 1996-97 season when a Twin Otter
reported quickly picking up 45 cm of clear ice as it descended towards the Foss| Bluff Skiway.
The thickness chart showed a cold airmass (514 dm) over the Peninsula and there was a surface
temperature of —14° C. The thickness chart for 12 GMT 11 February indicated the invasion of a
warm airmass from the northwest. This airmass moving over the colder and denser air in the lower
levels introduced multilayered clouds with precipitation. This precipitation formed in the warm air
and fdl as liquid droplets through the colder air below, so becoming supercooled. When these
droplets collided with the aircraft (or surface) they turned immediately to clear ice.

Overdl, however, layered dtratiform clouds dominate the Peninsula, hence aircraft are usudly able to

climb or descend to avoid any moderate icing encountered.

Temperature is the least important parameter as far as operations are concerned, but it is an dement
that can fluctuate by a surprisng amount. Diurnd variaions a Rothera in mid-summer, in sunny
conditions, are of the order of 45 deg C. Advection, of course, dso contributes to temperature
change and most of the temperature forecasting is done subjectively based on armasstype.

5.4.6 Waves and Swdll

Wind waves are computed from the model surface wind speed, and fetch or duration. Swell has to
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be estimated using knowledge of wind and wave conditions over the previous few days and the few
available swell obsarvations. A diagram dlowing the estimation of deep water wave height from
information on wind speed, fetch length and wind duration is shown in Fg. 5.8._ Wave eic fied

information is available on Horace.

In practice, however, the mobility of sysems over much of the forecast area (and certainly through
the Drake Passage) often renders attempts to estimate wave height usng smple nomogram
techniques unredligtic without a lot of experience.

78



WIND SPEED IN KNOTS

100

I

FETCH LENGTH IN NAUTICAL MILES

40 80 60 70 80 90 100 180 200 250 300

=

80

Ry )
o

7 ke

T0

[ 1

g
S0

45

WIND SPEED IN KNOTS

7S T S
) I e - d
1 [ / /\. y e -
_ 2 A / ‘.Tk;'\swv ) L2 7L e ! L 7 \ s.x..ll.wn. \.u...\ ]
" ] ] // i / \/U/T.él B N earATAT Ay, 2
! N/ / 1/ ! TR b AN A v i L
] / I |1 1 - 1 NI AR e T
1 ¢ 'Y L FAViNi gl 4 4 L7 ¢ 10
1.0 1.8 2 3 4 ] 6 8 to 15 20 23 3C 40 80 60 70 80 90 100 180 200 230 300 400 600 800 1000

FETCH LENGTH IN NAUTICAL MILES

s
' O ko DEEP WATER WAVE FORECASTING CURVES AS A FUNCTION OF WIND SPEED, FETCH LENGTH, AND WIND DURATION

(for Fetches 1 to 1,000 miles) Revised 1970 C.L.B. Extracted from Look Lab Quarterly July, 1970
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SECTION 6
CHARACTERISTICS OF SPECIFIC AREASVISITED BY BASAIRCRAFT
The ski equipped Twin Otter aircraft may land amost anywhere there is flat crevasse-free terrain,

but the following is a guide to conditions a some of the most often visited locations. Wind roses for

places from which data are available are shown in Figs 6.1 t0 6.7.
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Figure 6.1. Wind rose for Rothera (November to March) based on data from al years.
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Fig 20 Wind Ruse - Fossil Biuff
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Figure 6.2. Wind rose for Fossil Bluff (November to March) based on data from dl years.
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Figure 6.3. Wind rose for Marsh (November to March) based on datafrom all years.
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Figure 6.4. Wind rose for Marambio (November to March) based on data from dl years.
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6.1. Rothera (see Fig. 6.9)

At Rothera, the surrounding terrain dictates that winds tend to be northerly or southerly, with
northerly (340-040) being the most frequent direction. Certain directions within this range are
favoured, with winds from 020 or 340 degrees true particularly common. The wind speed is often
stronger with northerlies than the pressure gradient, or compared with speeds a other bases might

suggest. There are two reasons for this-

1. Funnelling through the Gullet and dong the northern part of Marguerite Bay.

2. With pressure faling from the west and the Peninsula topography acting as a barrier to ar
movement, the pressure gradient between the mountains of the Peninsula and Addade Idand may
become stronger than indicated by the large-scde pressure fidd. This seems to be a frequent
occurrence when the pressure gradient suggests a west or northwesterly wind the wind direction
was often directly from the north.

Strong northerly winds usudly result from mgor depressions in the Bellingshausen Sea. There have
been occasons, however, when a strong west-east pressure gradient has failed to produce
ggnificant winds in these gtuations. This is presumably due to the shdter afforded by Adeaide
Idand from certain gradient wind directions, with different stability Stuations enhancing or diminishing

this effect. Mountain wave activity can produce surges of wind speed.
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Fig 6.9 Map of Addaide Idand and environs.

Even with a southwesterly gradient the surface wind may well be north or northeasterly. On a least
one occasion, in the 1994-95 season cloud at 1,000 ft was moving from the northeedt, in the
oppodite direction to the gradient wind. A smilar phenomenon occurred during the 2000-01 season.
Winds can increase rapidly when backing from north-northeast through to northwest and

particularly when they are between 330 and 350. This direction dlows the air to funnd through the

McCalum Pass and come tumbling down the glacier Sde as a particularly qusty wind, which will be

consderably in excess of the gradient. Early March 2004 saw an example when gusts reached 60K t

with a gradient of no more than 40Kt. North to northeest winds can aso often spring up
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unexpectedly when the gradient would not merit the actual wind speed. The wind can die again just
as suddenly. This is probably due to subtle changes in the wind direction causing funnédlling due to
the local topography.

In the absence of strong pressure gradients, a light katabatic westerly flow (5-10 kts) down from the
Idand will often prevail, but generaly the high ground to the west means strong westerlies are rare.

Strong easterly winds can occur when an easterly gradient funnels down through Bigourdan Ford
and over Pinero Idand a 080 degrees true. In this synoptic Stuation, San Martin will often
experience even stronger localised winds from 050 degrees. Such winds were common in the 2000-
01 season. Light winds would usudly result from a dowing, veering northeesterly gradient wind,
though as soon as the direction reached 080 degrees, speeds would increase to between 20-30 kts.
Dewpoints would rapidly drop to between —7 and —12° C within minutes, rapidly dearing any low
cloud affecting Rothera. Thus the wind clearly has Foehn characteridics despite no rise in
temperature. Thiswind aso resembles a ‘migtrd’ -type valey wind asit is very localised to the fjord
and the Rothera area. Winds on the traverse and Reptile Ridge, for example, usudly remain light
giving an dternative landing ste for the Twin Otters at the ski-way if necessary.

Strong easterly surface winds can aso occur suddenly and without warning in very dack pressure

systems with very little, or no discernable easterly gradient. These are the result of cold air building

up to the east of the peninsula and spilling westwards. Modd fields may be able to help in predicting

an increased likdihood of a sgnificant easterly happening by monitoring the temperature at 5000FT.

In these cases the temperature adways drops when the easterly winds begin suggesting a katabatic

element to the flow.
Wind direction remains remarkably congtant in both these stuations, typicaly 090 20 kt gusting 30

kt, these winds usualy begin very suddenly and once set in can persgst for many hours (see Fig.
6.10).
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Fig. 6.10. Graphs showing the beginning of an episode of strong easterly winds which occurred on 7
November 2003 — Note how suddenly the wind changed and how steady the direction became.
Generd avidion conditions in the Rothera area are excdlent in an eagterly, though runway
turbulence and wind shear combined with the strong crosswind component can be problematic. On
this occason a Twin Otter crashed on landing approximately haf an hour after the easterly winds
had begun, athough this was an exceptiond event, safe take-offs and landings are often made a

Rotherain amilar wind conditions.

Sometimes mountain wave activity may contribute to this effect and a strong easterly gradient will

enhance it. On one occasion during the 2000-01 season easterly winds suddenly increased to 30 kts
with gudts of 45 kts every 10 minutes or so, with this Stuation persisting for 2-3 hours. Foehn winds
may develop as the result of warm air being advected south down the eastern side of the Peninsula
by a dow-moving depression to the north (see Fig. 5.4). On another occason a smdl low was

centred immediately to the north-northwest of Rothera, asshownin Fig 7.11.



Figure 7.11. The surface analysisfor 1200 GMT 12 February 1995.



There are two wind measuring systems a Rothera. One is used for the synoptic reports and is
Stuated on higher ground immediately to the east of the base and one is Situated dongside the north
south runway. There is frequently a large difference between runway wind and the met tower wind,
sometimes as much as 90 degrees. In easterly winds, the runway sensor is sheltered by the base and
the Point, and the frequent 10-15 kt difference in gpeed with the met tower sensor is indicative of
the wind shear experience by pilots when landing on the southern end of the runway. The magnetic
varidion at Rotherais 21°E.

The arfidd is generdly well protected from very low cloud by the high mountains on three Sdes.
When mgor fronta systems cross the arfield a combination of high winds and the shelter effect
generdly keeps the cloud base above a level where it would effect aircraft operations. Pilots have
often reported heavier precipitation, worse vishility and lower cloud base in Marguerite Bay than a
Rothera. Vighility can be reduced markedly by blowing snow a the beginning and end of the
season, but faling precipitation is the main reason for reduced visbility when the snow around the
base has mdted. The worgt vishility and cloud base problems seem to be in light airs. Once the sea
ice mdts, there is avalable moigure from the surrounding water to modify the ar in stagnant
conditions. Sometimes there can be a day of sunshine in a col or a ridge, before low cloud (or
occasondly fog) drifts across the airfield. The low cloud or fog can sometimes be detected on the
satellite imagery in Marguerite Bay before it reaches the airfidd, dthough you need to look carefully
a the channd 3 imagery with the sun up. Fog is not uncommon over the sea when
maritime/returning maritime air stagnates under clear skies. It does seem very reluctant to advect
onto the runway, even with a southerly breeze, athough this cannot be relied upon. Strong northerly
winds aso seem to cause a reduction in vishility to the south even in the absence of precipitation,
and ‘mank’ (see Appendix A) in Ryder Bay can frequently reduce vishility to 57 km to the south

of the gtation, though the reason for thisis not clear.

Precipitation is mainly in the form of snowflakes but rain does occur. Continuous moderate rain can

occur when forecast thickness values are of the order of 540 DM.
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Genuine showery arstreams affect Rothera on southwest, west and northwesterly airflows where the
ar has been of continentd origin.

The diurnd temperature range can be of the order of 4-5 deg C on sunny daysin mid-summer.

Similar temperature changes can occur as aresult of advection.

Interannua variability in the weether at Rothera and the Antarctic region asawholeishigh oitis
hard to define ‘normd’ or ‘extreme’ conditions. See Fig. 6.12 for just one example of how different

conditions can be from one year to the next.
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Fig. 6.12. Although these two months show very marked differences and 2003 does have an

unusud frequency of easterlies, neither one of them is extreme in the context of the record asa



whole as Rotherawind patterns tend to show big differences from year to year.

6.2 Foss| Bluff

This forward fidd gation is manned throughout the summer and is Stuated on Alexander 1dand
overlooking the King George VI Sound at 71.20° S, 68.17° W. The Sound itsdf isanice shdf up to
200 m thick. Aircraft vigt Foss| Bluff dmost every day if the weether permits.

Winds generdly tend to be from the north or south due to funneling down the Sound, though this

effect does not sgnificantly strengthen a northerly wind as a Rothera. The wind speed as measured
at the accommodation hut may be different to thet a the skiway (see Fig. 6.13).
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The wind is often a north-northwesterly at the hut (where most of the observations are made) due to

the flow down the Eros glacier.

Low cloud digtribution is very varigble due to the complex topography of the surrounding area with
regions of quite low stratus (200-500 ft) in some places whilst it may be completely clear in others.
The Bluff isfairly well protected. Sometimes with extensive gsratus over the Sound the skiway may
be in the clear asit is gpproximately 200 ft above the Sound. Stratus seems to be more extensve in
the middle to late summer. This is probably due to the formation of medt pools in the Sound. When
the Sound is frozen there is less available moisture, so stratus would have to advect in, rather than

formin situ.

Fog over the Sound tends to be rather reluctant to dear in light winds, particularly if temperatures
are around zero or above and melt pools have developed. Stratus and fog in the Sound can quickly
thicken to give fog a the hut or the skyway, particularly as diurnd cooling becomes more sgnificant

late in the season.

The BIuff is often well protected from precipitation and snow-stake data suggest that the Sound
generdly has low precipitation. Severa large depressions near western Alexander Idand failed to
produce any precipitation at the Bluff, athough the northern haf of the Sound suffered precipitation
and low cloud. Some of the heaviest and most prolonged precipitation events have been associated
with mesoscale features. Slow-moving fronts can aso produce precipitation. A spell of northerlies
with a dow-moving front to the west will advect low cloud and precipitation into Fossl Bluff.
Precipitation is usudly in the form of snow or deet, athough rain has been reported.

Contrast often improves during the summer with the development of large mdtpools which take on a

blue or turquoise colour.

The magnetic variation a Fossil Bluff is235° E.



6.3 Sky-Blu

Sky-Blu isan area of blue ice near a nunatak some 12 km from the former BAS depot at Sky-Hi at
an dtitude of around 5,000 ft, and some 500 miles to the south of Rothera. The camp is manned
permanently from late November until mid-February, and the blue ice runway enables the Dash7 to
land to depot fuel in support of fidd parties and Twin Otter operations. Fig. 6.14 is a schematic
diagram of Sky-Blu. The ice runway is digned north-south and crosswinds are a mgor
condderation for Dash7 operations, with acrosswind limit of 10 kts. Generdly, Sky-Bluisawindy
area, hence the blue ice. Winds come predominantly from the north and generaly the modd MSLP
fields give reasonable guidance as to direction and often the 2000FT wind is nearest the reported

wind strength.  An AWS is located to the north of the nunatak, and messurements from this are
broadly in line with the expected ‘area wind' from the modd. Winds a the runway itsdf are
frequently rather different, with direction usualy more northerly and speeds often subject to repid
variaions due to turbulence and rotor activity caused by the nunatak. Pilots have reported
potentialy hazardous short-period and sudden fluctuations in wind speed aong the runway, usudly
at times when the AWS reads 20- 30 kts while mean runway speeds have been light and varigble.

The model fids are mainly reliable, but south of 70° S they have to be used with care, particularly
as the surface devation gradudly increases. Sky-Blu, for example, is a approximately 5,000 ft, so
surface winds should correspond with the 850 hPa level winds. In practice, however (probably due
to the smplified orography of the modd Peninsula), these winds are often too light and 2000FT or
950 hPa winds appear to give a better representation of Sky-Blu winds,_however nodels do not

capture the occurrence of the not unusua 40K T northerly.

Beyond the nunatak, a pronounced ridge (at 6,000 ft AMSL) marks the ‘backbone' of the southern
Peninsula some miles to the north. This ridge often marks the limit of low cloud coming from the
north. Hence Sky-Blu is usudly wel-shdltered from stratus risng from King George Sound, though
old fronta systems can become dow-moving in the area and cloud base may become low due to
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continuous precipitation. The Ronne Ice Shdf lies down a gradud dope to the south, and low cloud
or fog can readily rise from the Ronne to give rgpid deterioration in conditions, particularly in
southerly winds. Usudly these conditions reach Sky-Blu as the Ronne *fills up’ with cloud under the
influence of a northeagterly airflow, though low cdoud and fog can form purely from the updope
motion of previoudy doud-free air from the south. Conversdly, as the Ronne clears again (due to
winds veering southerly for example), low cloud on the dope below Sky-Blu can pergst for rather
longer than expected due to the upd ope component to the flow.
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Fig. 6.14. Sketch map of Sky Blue
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Moderate or good contrast and horizontal definition are essentia for Dash 7 operations, as the blue

ice runway cannot be seen in poor contrast. See the figures below.

Fig. 6. 15. Summer 2002/03 - Dash 7 coming in to land a Sky Blu with good visibility and

contrast.
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The magnetic variaion at Sky-bluis25° E.

6.4 Shelf and New Ronne Depots

Shdlf depot is an unmanned fuel depot on the edge of the Ronne Ice Shelf. A further depot (New
Ronne) was established further southeast near the ice front during the 1998-99 season. Aircraft do
not vigt Shef and New Ronne Depots very often but they are bolthole for arcraft flying to and from
Hdley, Berkner Idand etc.

Thewinds a Shelf Depot seem to be predominately from the south, under the influence of the
barrier winds up the eastern Peninsula

The Ronne Ice Shelf is often affected by large sheets of dratus and stratocumulus. Large aress of
shdlow low dratus or fog are not uncommon, particularly when a northeasterly wind brings moisture
in off the Weddd| Sea. If the onshore flow persists, especidly in combination with pressure fals, the
cloud on the Ronne will continue to increase and hicken, with layers forming above with tops
sometimes in excess of 10,000 ft. Low pressure systems in the southern Weddell Sea may aso drift
south and become dow-moving on the Ronne, aso bringing extensive cloud.

The low cloudffog is usudly composed d water droplets and hence can be picked up on the
channd 3 (3.7 um) imagery quite readily (see Figs. 6.17a and b). Severe arframe icing has
occurred in low cdoud/fog over the Ronne in the past, with a pilot reporting severe ice build up on
descent through the cloud in just 3 minutes with temperatures of —20° C. Often, the shelf edge is
visible through the cloud on satellite images, though note that this does not necessarily imply that and
arcraft flying within or above the cloud will be able to see the ground, it merdy highlights the
different strengths of the reflection upwards onto the base of the cloud from the ice and the seq,
meaking cloud agppear thinner than it actudly is
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Mesoscae lows are common across the Ronne, though generdly seem smdler and less active than
those to the east towards Haley, with severe weether and strong winds relatively uncommon. They
generdly manifest themsalves as swirls of degper dratiform cloud embedded within stratocumulus
cloudsheets, and usually serve to cause enhancement and prolonging of periods of light to moderate

SNOW.
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Fig 6.17a A visud satdlite image of alead of clear water off the Ronne Ice Shelf. Somelow cloud is

aso evident.
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Fig 6.17b A channd 3 (3.7 um) image for the same area and time as Fig 6.17a. The extent of the

low cloud is more evident, particularly over the open water.
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When a gap of ice-free sea opens up between the ice shelf and the sealice (see Figs. 6.17a and b),
sea smoke may occur and even develop into cumulus cloud. Thisis adso an areafor the devel opment

of fog if winds are light.

6.5 Berkner - North Dome

Another unmanned fuel depot on the Northern Dome of Berkner Idand a 78.18° S, 46.17° W.
Very little information is available about the wegather at this depot, other than it does not seem to be
avery windy place. A drilling team there during the 1994-95 season reported no more than about
10 kts. A good dedl of clear weather was experienced there during the 1994-95 season but upsope
dratus can be a problem, resulting in fog on the Dome. This usudly results either from a northerly

arflow off the sea, or from agenerd thickening of stratus/fog on the Ronne or Filchner Ice Shelves.

During a flight from Rothera to Halley via Berkner Idand on 16 January 1997 a strong (20-25 kt)
updope (west to east) wind was encountered along the western side of the idand. This strong wind
was not related to the broadscale synoptic pressure gradient. This airflow caused moderate to
severe arframeicing. It is beieved that the strong wind was a result of damming of cold dense and

moist air on the western sde of the idand.

6.6 Halley

Haley is stuated on the Brunt Ice Shelf at gpproximately 75° 35’ S, 26° 36" W.

The wind is predominately essterly at 10-20 kts and stratus is not uncommon, with a base of 500-
1,000 feet. Fog will sometimes develop over the clear water leads in the sea ice and occasondly
advects into Haley on a light westerly or northerly wind. Modd MSLP and surface wind fields

usudly give good guidance for the forecaster, though significant errors can occur due to the effects

of mesoscale lowsin the area
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Occasondly depressons move southwest down the coast towards Haley or they form in the
Weddell Seg, often after alow has gpproached the western parts of the Peninsula and begins to fill.
These depressions are cgpable of producing strong easterly winds at Halley with mean speeds of
around 30 kts or more. Severa occasions have been reported of occlusions advecting around alow
in the Wedddl Sea became dow-moving as they gpproached Halley. This gives stronger easterly
winds than the gradient suggested, probably because of squeezing againg the plateau to the south.
This can give prolonged periods of gaes and blowing and fdling snow. Mesocyclones deveoping
along the coast have been known to produce severe wegther (e.g. Christmas 1995) at Halley but

athough they are ardatively common occurrence the severe weether is quite rare.

The magnetic variaion a Haley is 1°W.

6.7 Haag Nunataks

A smal unmanned fue depot at gpproximately 77° S, 78° W at an dtitude of around 4,000 ft and
with amegnetic variaion of 30° W. The predominant wind direction is southwest to southeast
(based on fidld party reports during the 1994-95 and 1995-96 seasons).

Cloud associated with old fronts will often penetrate as far south as Haag and may be quite
persgtent. Satdlite imagery has shown organised deep convective cloud in the area in association
with asmdl mesocyclone during February 2001. Fog is probably mogt likely with a southerly wind.
Although extensive low cloud may develop over the Evans lce Stream (see below), it does not
aways affect Haag. In the 1995-96 season Haag had periods of up to two weeks of cloud and high
winds, but dso a few periods of light winds and sunshine. Changes of type seemed to be over a
period of days, as opposed to hours further north in the Peninsula. Solar halos were frequent and
usually heralded a period of bad wegther.

During the 1998-99 season this area was very prone to long periods of extensive low cloud cover

and greatly enhanced southeasterly winds, with blowing snow a perdstent problem.
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6.8 The Epica site

Epicaislocated on the Plateau to the south of Halley and conditions there are broadly representative
of those at other depots and science sites (eg. AGOs) in the area. Field reports indicate that the
primary source of poor weether is cloud advecting or forming up the dope in anortherly or westerly
wind. Low cloud on the Filchner Ice Shelf may thicken sufficiently to reach the area. Sheets of
shdlow sratocumulus move erdicdly over the Plateau, causing reduction in cortrast, but cloud

bases are invariably higher when these have advected from the higher ground to the south or east.

6.9 The Rutford and Carlson | ce Streams

Westher in these areas is strongly influenced by conditions on the Ronne and the synoptic Situation
to the north across the Peninsula. Low cloud and fog can frequently spread up from the Ronne in
southeasterly winds, and cloud can thicken sufficiently to give periods of moderate snow at times,

particularly in association with minor mesoscale vortices.

Winds are primarily from the southeast, and can be strong and give poor conditions which persst for
severd days. This is usudly associated with strong easterly or northeasterly gradients from the
Wedde| Sea onto the southeast Peninsula. Some of this air is forced to flow around the southern
edge of the Peninsula, only to then funnd strongly up the ice streams to the west. The modd usudly
sgnds these strong wind events well in advance by increasing the easterly or southeasterly gradients
in MSLP fidds in the area between the South Peninsula and the Ellsworth Mountains.

6.10 The Evans|ce Stream

The Evans Ice Stream is notorious for rather worse weather than the Rutford or Carlson, and indeed
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other surrounding areas such as Sky-Blu. Smilar idess apply, in that low cloud frequently spreads
up from the Ronne, and subgtantia funndling effects may give perastent strong southeast winds in
certain synoptic Stuations. The Evansis dso sufficiently far north to be affected by lows to the north,
for example those that become dow-moving in the southern Bellingshausen Sea or over Alexander
Idand. The area dso seems to be considerably cyclogenetic, and mesosca e systems often appear to
develop or become reactivated in the area, with the potentia for extended periods of precipitation

aswdl as strong winds.

6.11 Patriot Hills

Adventure Network Internationa (ANI) operate a summer-only base in the Patriot Hills, a the
southeastern end of the Ellsworth Mountains. BAS keeps a limited supply of fud there, which will
occasionaly be used by BAS Twin Otters. A C130 regularly flies there from Punta Arenas, landing
on a blue ice runway, which has dso been used by the BAS Dadh7 in the past. Chartered Twin
Otters are used to transport tourists and other commercid customers to places such as the Pole and

Vinson Massf.

Westher at Patriot Hills is dso influenced strongly be conditions on the Ronne Ice Shelf, and cloud
on the Ronne can frequently spread into the area, sometimes in the form of low dratus. Little is
known about the prevailing winds at present, though there are consderable loca effects which may
give very different conditions between the camp, the skiway and the blue ice runway. These
localised winds appear to be katabatic in nature and can be very strong and varigble at times,
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SECTION 7

NOTES ON DIVERSION AIRFIELDS FOR DASH-7

During Daght 7 rotations to Stanley and flights to Sky-Blu or survey work, two diverson airfields are
used at the northern tip of the Peninsula dthough Marambio israrely considered as an option.

7.1 Marsh

Marsh is a Chilean base on King George Idand, which is Stuated in the South Shetland Idands and
is redly the only suitable diverson for the Dash 7 when en-route from Stanley to Rothera. Marshis
a an dtitude of 156 ft. Note that Marsh (SCRM) is the military runway, while Frel (SCEF) is the
met sation.

Wesgther here is often poor with overcast skies and fog not uncommon, due to cold sea
temperatures and generdly moist and relatively mild ar. The generd wind is from the northwesterly
quadrant and may be very strong at times. Winds from the west and northwest often produce the
worgt conditions, which usudly improve as the wind backs towards the south and colder and drier
arr is brought northwards. Loca shelter from very poor conditions may be afforded in northeasterly
winds. Colder, drier ar can sometimes be advected in from the Wedddl Sea on east or
southeasterly winds. These winds however appear to be uncommon with the wind rose suggesting a
figure of 15%. The 850 hPa qw chart usudly gives good guidance on changes of airmass and so
deteriorations or improvements in conditions & Marsh. From subjective observations qw vaues of
around O or below tend to give moderate to good conditions at Marsh, gw vaues of around 2 or

greater usudly indicate margina or poor conditions.

At the time of writing (Feb 2004) there is some difficulty in the agreement between BAS and the
authorities at Marsh over the routine use of the airfidld as a diverson for the Dash 7. Although it
cannot currently officidly be caled adiverson it can be used in any emergency. A runway diagram

m



for Marsh isshown in Figure 7.1.
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Figure 7.1. A runway diagram for Marsh.
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7.2 Marambio

Marambio is an Argentinean base and generdly has smilarly poor weether to Marsh. The base is
Stuated on Seymour Idand, a smdl idand just east of James Ross Idand. It is a an dtitude of 650
ft. The baseis no longer used as a routine Dash 7 diversion due to poor runway conditions, but may

be considered in case of emergency in the future.

Significant protection from low cloud in west or northwesterly winds is afforded by the high ground
of the Peninsula. However, a veer to the north or northeast may well bring in extensve low cloud.
South or southeasterly winds will bring in cold, perhaps showery conditions from the Weddell Sea,
but if close to the southwestern flank of a depression low cloud may produce fog on the airfield. The
dation is particularly exposed during occasiond Stuations of rgpid lee cyclogenesisjust to the eest of
the tip of the Peninsula. On one occasion during February 2001, the area experienced hurricane
force southwesterly/southerly winds from such a development. Experience suggests that the model
can srioudy underestimate the depth of these lows, and hence winds may be much stronger than
the modd implies.

A runway diagram for Marambio is shown in Fg. 7.2.
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Figure 7.2. A runway diagram for Marambio.
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7.3 Punta Arenas, Chile

This arfidd is Stuated near to the tip of South America & an dtitude of 37 m. It is under the
influence of prevailing westerly winds, which can often be strong, athough it is protected to some
extent by the mountains to the west. The cloud base isrardly below 2,000 ft and the cloud is usualy
broken. Conditions are often showery and the wind gusty. Vishility israrely below 10 km and there
is often sgnificant turbulence as the gpproach is over diff tops from the east. The arfidd is nearly
aways usesble as an dternate. Thereisusualy adaly TAF issued.

7.4 Ushuaia, Argentina

This arfied is a an dtitude of 14 m, to the south of Punta Arenas, with generdly smilar weather
patterns. Weether reports are less frequent than for Punta Arenas, with Metars probably only being
reported when traffic is expected.

There is dso a Chilean arfidd a Puerto Williams jugt to the south of Ushuaia which is the closest
South American arfield to the Peninsula, but wegather reports have not been received and no contact
made.

7.5 Climate statisticsfor Marsh and Marambio

Statistics have been compiled for Marsh and Marambio from reports received at Cambridge over
the Globd Tedecommunications Sysgem (GTS), which are available on Horace at Rothera.

Percentages of the total observations are given for the following criteria

a) Vishility equd to or grester than 10 km.

b) Wind speed less than 30 kts.

c) Lowest reported cloud above 1000ft.

d) No present weather a the Sation, within Sght or during the preceding hour  including
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precipitation, fog, drifting or blowing snow.

Marsh Marambio Rothera!
November 34% 39% 57%
December 42% 43% 71%
January 38% 39% 72%
February 38% 43% 66%
March 43% 49% 58%
Mean 39% 43% 65%

Notes

1) The percentages given for Rothera do not include wegther within sght of the station or during the
preceding hour; neither do they include any restriction on lowest reported cloud. See note 2 on
cloud below.

2) Lowest reported cloud is part of the coding for Met. Reports. This does not necessarily reflect
the level of the main cloud base. This can be especidly mideading a Rothera where around 10
percent of observations report cloud below 1,000 feet but this is often due to an isolated patch
adjacent to the surrounding mountains, having little impact on flying operations. Therefore this cloud

criterion has been excluded from the Rothera figures.

3) Intotd, far less observations are received from Marambio. This amounts to around two thirds of

the number recaived from Marsh.
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4) These data are only based on GTS data, not data received directly from the Stations via HF
radio.

5) No account has been taken of hours of darkness or restricted operating hours of Marsh or

Marambio.

6) The data are from actua weather reports. No account has been taken of westher forecasts
issued or grouping the observations into extended periods of ‘good’ weether.
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Figure 7.3. Marambio. Lowest reported cloud classed by wind direction for November to March

including data from dl years.
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APPENDIX A

NOTES AND DEFINITIONS

An areawhere the wind is usualy strong and blows away the snow to reved
an areaof blueice. Alternatively it can occur where the ablation exceeds the

precipitation. These areas are usualy found in the lee of nunataks.

A BAS term denoting clear skies and good vishility.
N.B. the words Dingle and Mank are 'BAS speak’ and may mean different
things to different people and should not be used in forecadts.

Sea ice that forms and remains attached to the shore, an ice shdf or even
grounded icebergs.

A floating ice sheet attached to the coast, which may be severa hundred
metres thick. This ice is of glacid origin and is maintained by continuing
glacid flow and by loca accumulation.

All fidd party reports of wind direction arein degrees magnetic.

The magnetic variaion within the norma area of operation is quite large,
from near zero at Haley to 40° et a the Ellsworth Mountains. The
variation a Rotherais around 20° east. In order to obtain degrees true it is
necessary to ADD the variation to the reported wind direction given by the
fild parties.

A BASterm for very low cloud or fog or generdly unpleasant wesether.
N.B. the words Dingle and Mank are 'BAS speak’ and may mean different
things to different people and should not be used in forecadts.
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NUNATAK

PACK ICE

SASTRUGI

SEA ICE

SURFACE
CONTRAST

A mountain or hill top protruding through the ice and snow.

A term used in awide sense to include any area of seaice, except fast ice.

Hard ridges of ice and snow which lie pardld to the prevailing wind
direction and hence are a good indication of the recent predominant wind in
remote aress. If they are quite large they present a hazard to arcraft

operations and aso to overland travel.

Frozen sea (of which there are severd different categories)

The degree of surface contrast is the ease with which featureson a

snow surface i.e. sastrugi, skidoo tracks can be defined. Increasing cloud
amount and thickness will diffuse the availadble sunlight and reduce the
contrast.

The following definitions are used-

NIL

POOR

MODERATE

GOOD

Footprints, skidoo tracks, etc. become indistinct at more than 50 metres.

Footprints, skidoo tracks, etc. become indistinct a& more than a few

kilometres.

Surface features are visble as far as the eye can see, but not clearly defined.

Surface features are visible asfar as the eye can see and are clearly defined.
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If the contrast is varying as clouds pass overhead, or if the contrast it fals between two of the above
definitions, it may be reported as "'moderate to poor", etc.

HORIZONTAL More applicable in nor- mountainous areas, such asthose
DEFINITION where there are no other features to show the horizon. Basicdly the ease ‘
with which the horizon can be defined. As with surface contrast the

following terms are used--

NIL Sky and land appear as one, no horizon visble.

POOR Sky can be discriminated from the land but no digtinct horizon isvishble.

MODERATE Horizonis vishle but no significant difference in the gppearance of land and
sky.

GOOD Digtinct horizon with obvious difference between land and sky.

Horizontal definition can be given for specific compass directions
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APPENDIX C

CLIMATOLOGICAL DATA FOR ROTHERA

In this appendix a number of higograms are included to indicate the frequency of various vishility
conditions as a function of wind direction. Information on the relaionship between cloud base and
wind speed is aso provided. An idea of the mean and extreme conditions a Rothera can be
obtained from the datain Table C.1.

Temperature

November December January February March
Absolutemax. 6.1 7.8 8.5 8.1 7.1
Average 4.0 6.0 7.0 59 5.1
monthly max.
Mean daily 0.5 25 3.8 29 0.6
max.
Averagedaly -1.9 0.5 15 0.8 -14
mean
Mean daily -4.0 -1.3 -0.3 -11 -3.1
min.
Average -10.5 -4.3 -2.9 -4.1 -7.5
monthly min.
Absolutemin.  -14.5 -7.3 -54 -6.6 -9.6

Table C.1a. Rothera temperature data
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Wind Speed

Mean speed
Highest dally
mean

Average
monthly gust
Highest gust on

record

November

12.7
56.0

65.3

December

9.9
43.0

39.8

59.7

Table C.1b. Rotherawind speed data

Gde

Snow fdling
Rain fdling
Fog

November

4.7
204
1.8
1.0

Number of Days With

December

2.6
15.7
4.5
13

Table C.1c. Rotherawesather frequency data

January

9.5
52.0

34.1

63.0

January

2.0
14.6
7.2
1.3

February

105
37.0

39.7

57.0

February

12
145
6.7
11

March

11.3
46.0

50.5

67.0

March

35
214
3.6
0.9

132



uonoa. [ PU M
FOE OEE ME 0.7 T 0.2 DHE OGE ML

siouy ot < [

oWy ££-}2

spowy pz-<) |
souy z1-2 [l

sy 5} W
paadg pu p

Wz uey) ssa| AN[IQISIA
§661-536) JOQWIAON BIBYIOY

(3]

Ll

gl

BIUBINTI0 JO JSQUITIN

Fig. C.1d. Rothera vighility in November less than 2 km as a function of wind direction. Period

1985-95.

133



Number of ococuranras

Rothera November 1985-1995
Visibility between 2km and 4km

14 Wnd Speed

e 14 <ots

B 7-12 knots

B 13-20 knets
21-33 knots

> 33 knots

L]

(' I PP

H s MM 120 154 210 248 70 3EF 3w N
__._..._..n_n__.mnnn_:
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APPENDIX D

Formsused at the Rothera forecast office

Forecast Significant Weather for FL100 and above :‘eﬁ”
Valid at Lon

i
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o
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This forecast is subject to confinuous review and may be amended at any time
EBSUED BY MET OFFIGE ROTHERA AT £ FORECASTER; SERIAL M

& Bailish Crown copyright 2004

Fig. D.1. Forecast Sgnificant weather chart for FL 100 and above.
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Fig. D.3. Forecast significant weather and cloud above FL 100 (hand drawn version). Chart used

when the Viso verson is not available as aresult of acomputer falure.
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APPENDIX E

Dash 7 PNR Flight Criteria

If no suiteble diverson is available the Dash 7 is said to be on a PNR flight. A PNR flight will only
be conddered as an option if the following criteria are met:

Westher at Rothera

Cloud Celling not below 2000 ft, no more than one okta of lower level cloud.

Wind If wind is southerly then not less than 15 kt (based on the risk of fog moving in from
this direction).

Easterly and Westerly winds not greater than 30 kt.

Northerly wind not greater than 40 kt.

No light and variable winds alowed.
Vighility Greater than 25 km, no risk of fog or mist.
TEMPO ‘TEMPO’ deteriorations below these criteriain a TAF is acceptable.
Precipitation  No greater than dight.

Note: These weether limitations are flexible and are currently under review (Feb 2004), every
potentia flight is consdered on a case by case basis.

Other Limitations

No less than 4400Ibs of fudl forecast overhead a Rothera. The point of no return must be within 90
minutes of Rothera

This is dependant on the upper winds, an average head wind component for the route of 45 kt or
more will leed to aflight with only restricted cargo load. With an average head wind component of
55 — 60 kt the flight will not take place.

Other congderations

Sky Blu to give hourly met obs throughout the flight.

No movements of aircraft or heavy vehicles is alowed on the runway after PNR has been reached,
amdl vehides eg. Gators, may ill cross.
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APPENDIX F

The AVHRR Channdl 3 (1.6 um) Imagery

The Nationd Operational Hydrologic Remote Sensing Center (NOHRSC; National Weather
Service, NOAA) uses NOAA Polar Orbiting (AVHRR) and Geodtationary (GOES) satellite data
to map snow and clouds throughout the United States. Daily map products are generated to support
operationa hydrologic forecast models and numerica weether prediction models. To map snow and
clouds, NOHRSC andysts use a supervised image classfication agorithm that uses multi- band
(wavelength) satellite data. The reflectance of snow and cloudsis smilar in the wavelengths
mesasured by GOES channdl 1 and AVHRR channels 1 and 2 (Figure F.1), therefore discrimination
between snow and clouds using these channd s is difficult.

AVHRR Ch. 1 AVHRR Ch. 2 1.6 micron
1-0 11 \} i/ L Il I LI B I | :I(I 1T 1 11 1T T 1T 1T
. — ; Snow Grain Radius (f} -
i e : r=0.05mm 7]
B ! r=0.2 mm il
0.8 - —_— r=05mm 7
i . r=10mm i
m B ]
S o8l E J
< B & ' Optically -
b= 8 Thick -
3 i Clouds -
- 04 - o
TH & i
w 2 gl
(14 N i
0.2 —
L GOES -
- ch.1 B _ -
0.0 i I T I T N Y | :- b |_-|."\ | WAL i
0.0 0.5 1.0 1.5 2.0 2.5 3.0

WAVELENGTH (microns)

Figure F.1. Satdlite channd waveengths in microns (m), and typica reflectance spectrafor snow
and clouds.

Snow Can be Distinguished From Cloud at 1.6 m

The 1.6 m wavdength alows significantly improved discrimination between snow and douds. At 1.6

m, snow has very low reflectance, while the reflectance of clouds remains high (Figure 1). Therefore,
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both cirrus and opticaly thick clouds can be directly classified and distinguished from snow at the
1.6 m wavdength (Warren, 1982). This has been clearly demongtrated using the operationd
Landsat Thematic Mapper satdllite, which has a channel centered near 1.6 m (channel 5; 1.57-1.78
m) (Dozier, 1987; Baglio, 1989).

AVHRR Channed 3a Demonstr ates Effectiveness of 1.6 m

The NOAA-15 Polar Orbiting Advanced Very High Resolution Radiometer (AVHRR) satdllite
sensor includes a 1.6 m channd (Ch. 3a) that was turned on for testing between March 20 - April
22, 1999. Analysts at the NOHRSC evaduated the effectiveness of the 1.6 m AVHRR datafor
mapping snow cover (Figure 2).
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Fig. F. 2. NOAA-15 AVHRR imagery of the vicinity of the
Snake River Vdley, Idaho, March 24, 1999.
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AVHRR Chands 2, 3a, and 5 illustrate the reflectance of clouds and snow in these three wavelength
regions (Figure 2). Channd 2 includes portions of the visible and near-infrared spectrum (e.g. Figure
1). The image contains Sgnificant cloud cover on the left Sde of the dotted line. The clouds are
transparent in some areas and opague in others. Clouds and snow have similar reflectance in this
wavelength region. For example, the brightness of trangparent cloud cover at point A issmilar to the
brightness of snow at points A" and B. Although the two features can be discriminated visualy based
on ther different textures, their smilar brightnessin this channe does not reedily permit
discrimination between the two festures usng numerica classification techniques.

Channd 3aisthe 1.6 pm test channel. The low reflectance of snow at this wavelength, indicated in
Figure 1, is clearly apparent here. Cloud reflectance remains relatively high. For example, point A is
ggnificantly brighter than points A" and B. The darkest areas in the 3aimage are unforested, snow-
covered aress. The dark areas further north are a so snow covered, but are less dark because of
increased reflectance of forest cover a 1.6 m. The large difference in snow and cloud reflectance at
1.6 m even permits identification of snow benegth thin transparent clouds, as evident in the smal
dark areadirectly below point A.

Channd 5 liesin the thermd infrared portion of the spectrum, and brightnessin this channdl isrelated
to the temperature of the cloud and land surfaces. In this case, the more opague clouds have much
cooler temperatures than the land surface, while the more transparent cloud and snow temperatures
aedgmilar (eg. & A and A"). The ability to discriminate between clouds and snow using this channel
is complicated by the variable temperatures of both clouds and snow, and their often smilar
temperatures.

The relative abundance of snow, clouds, and forest cover were determined using thel.6 m 3a

channd and linear spectrd unmixing techniques (Figure 3a, ¢, and €) usng AVHRR Channels 1,2,
3a, 4, and 5. The relative abundance of each feature in apixd is depicted as
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Snake River Valley, Idaho

c) Relative Abundance of Forest Cover
— L ¥ 3= T

e) Relative Abunda

Fig. F.3. Relaive abundance and threshold classification of (a,b) snow cover, (c,d) forest cover, and (e,f) cloud
cover determined using linear spectrral unmixing.
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shades of gray, with darker shades indicating less abundance and lighter shades indicating more
abundance. Images (a) and (c) indicate that both forest and snow cover contribute to the reflectance
of individuad pixelsin the northern part of the image. Images (a) and (€) illugtrate areas with
trangparent clouds, where the land surface features (e.g. snow) contribute to the pixe reflectance.
These relaive abundance images were classfied usng asmple threshold (Figure 3 b, d, and f) to
illustrate the benefit of the 1.6 m channd for snow/cloud discrimination.

AVHRR 1.6 m Channel Improves Snow and Cloud Classification

Under norma AVHRR operations (without the 1.6 m channdl), snow and cloud cdlassfication is
based on information illustrated by channels 2 and 5 in Figure 2. Classfication is based on dl five
channds, but channels 1 and 2 are highly correlated with each other, as are channels 4 and 5.
AVHRR channd 3 (3.55 - 3.93 m) addslittle or no useful information for snow/cloud
discrimination. The different reflectance characteristics between snow and clouds at 1.6 m
ggnificantly improve snow and cloud discrimination (Table 1).

Table 1. Assessment of AVHRR Channel 3afor operational snow | AVHRR with Normal | AVHRR with 1.6 m

and cloud mapping tasks. Ch.3 Channd
|Snow/Opaque Cloud Discrimination | Fair | Improved
‘Snow/Tranparent Cloud Discrimination | Poor ‘ Improved
’Identification of Snow beneath Transparent Cloud | Poor ‘ Improved
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List of stations and AWS sitesin the BAS operational area

APPENDIX G

List updated 2005 February 23

WMO/ARGOS LAT LON HEIGHT NAME Country
NUMBER metres

ol 85839 46°50'S 75°36W 40  Cabo Raper Light House Chile
85892 47°15'S 72°35W 196 Cochrane Chile

il 85896 47°43S 74°55W 22 Isla San Pedro Light House Chile
85930 52°24'S 75°06'W 52 Islotes Evangelistas Light House Chile

R 85934 53°00S 70°51'W 37 Punta Arenas (Carlos | banez) Chile
85972 56°36'S 68°43W 42 IslaDiego Ramirez Chile

ol 87880 48°47'S 70°10W 360 Gobernador Gregores Argentina

ol 87903 50°20'S 72°18W 220 Lago Argentino Aero Argentina
87904 50°15'S 72°03 W 204 El Caafate Aero Argentina
87909 49°19'S 67°19W 60  SanJulian Aero Argentina

il 87912 50°01'S 68°34'W 113  SantaCruz Aero Argentina
87925 51°37'S 69°17'W 19 Rio Gallegos Aero Argentina

il 87934 53°48'S 67°45W 22 Rio Grande Argentina

il 87936 54°42'S 67°15 W 105  Tolhuin Argentina
87938 54°48'S 68°19W 14 Ushuaia Argentina
83378 51°19'S 59°36'W 16 Pebble Island UK AWS
83333 51°54'S 60°55'W 17 Weddell Island UK AWS

R 83339 51°49'S 58°27W 73 Mount Pleasant Airport UK
83397 52°26'S 59°05'W 15 Sealionlsland UK AWS
83900 54°00'S 38°03' W 3 Bird Island U.K. AWS

el 88903 54°16'S 36°30W 3 Grytviken UK

el 83958 67°46'S 68°55'W ?  Carvaha Chile
83963 63°24'S 56°59'W 24 Esperanza Argentina
88968 60°44'S 44°44\W 8 Orcadas Argentina

il 83970 64°58'S 60°04'W 32 Matienso Argentina

il 83981 56°17'S 27°35W 113 Zavodovski Island SA AWS
83986 59°27'S 27°19W 286 South Thulelsland SA AWS

* 89001 70°18S 2°21'W 62 SA.NA.E SA

R 89002 70°40'S 8°15W 50 Neumayer Germany
89004 71°42'S 2°48' W 815 SANAE SA.AWS

[nt 89014 73°03S 13°23W ? Nordenskiold Fin. AWS

i 89020 75°35'S 26°10W 30 Brunt UK AWS

i 89021 75°36'S 25°45'W 30  Chasm UK AWS

R 89022 75°35'S 26°36W 39 Halley UK

* 89034 77°52'S 34°37W 256 Belgrano 11 Argentina

* 89042 60°43'S 45°36'W 6  Signy UK

il 89049 85’40 S 46°23 W 1860 AGO-2 USA AWS
89050 62°12'S 58°56'W 16 Bellingshausen Russia
89053 62°14'S 58°38W 11 Jubany Argentina
89054 62°10'S 58°50W 10 Dinamet Uruguay

R Occ 89055 64°14'S 56°43W 200 Marambio Argentina
89056 62°25'S 58°53W 10 Frei Chile
89057 62°30'S 59°41'W 5  ArturoPrat Chile
89058 62°13'S 58°58W 10  Great Wall China
89059 63°19'S 57°54W 10  O'Higains Chile
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89061 64°46'S 64°05W 8 Palmer USA
R 89062 67°34'S 68°08W 16 Rothera UK
89063 65°15'S 64°16W 11  Vernadsky Ukraine
89064 62°40'S 60°23W ?  Juan Carlos Spain
89065 71°20S 68°17'W 55 Fossil Bluff UK
89066 68°07'S 67°08W 7 San Martin Argentina
89214 72°52S 19°02W 20 Drescher D. AWS
89250 62°05'S 58°24'W 267 King George Island Braz. AWS
89251 62°13S 58°45W 10 King Sejong Korea
89253 63°11'S 55°24'W 75 Joinvillelsland Braz. AWS
89257 75°55'S 59°16'W 40 Limbert (also known as Shelf) USAWS
el 89259 83°10'S 59°35W 165 Filchner-Ronne Schelfice D.AWS
89261 64°16S 61°54W 17 Racer Rock USA AWS
89262 67°01'S 61°33W 17 Larsen Ice Shelf USA AWS
89263 66°00'S 66°08W 20 Biscoe Islands Braz. AWS
89264 71°22'S 68°48\W 753 Uranus Glacier USA AWS
89266 72°12S 60°10W 205 Butler Island USA AWS
el 89269 64°47'S 64°04'W 8 Bonaparte Point USA AWS
89272 74°48S 71°29W 1510 Sky Blu USA AWS
8910 64°58S 65°40W 25 Santa Claus Island USA AWS
Notes
* Station closed or no longer undertaking observations.
*x Station damaged, awaiting repair.
ool Datanot currently present on Horace.
R Radiosonde station.
Occ Occasional
Int I ntermittent
Aerodromedesignators
EGAR Rothera
EGYP M ount Pleasant
SAWB Marambio
SAWH Ushuaia
SCCl Punta Arenas
CGZ Puerto Williams
SCRM/SCEF Marsh/Frei
SFAL Stanley
Ship Identifiers
DBLK RV Polarstern
GXRH HMS Endurance Not reporting 2005
LOAI Almirante lrizar
PDZS Europa (Dutch ice strengthened tall ship!)
UcJlP Kapitan Dranitsyn
UCKZ Akademic Federov
WCX7445 Laurence M Gould (USA) Not reporting 2005
WBP3210 Nathaniel B Palmer (USA) Not reporting 2005
ZDLS1 Ernest Shackleton
ZDLP James Clark Ross
ZSAE S.A. Aqulhas
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Appendix H

Horace technical information

H.1 Operation

For normal use login as horace, password horace and role as chief. Rothera should report Al
problems to Jon Shanklin <jdsh@pcmail.nerc-bas.ac.uk>. DO NOT MAKE ANY CHANGES
TO SYSTEM SETTINGS. These must be done from Cambridge so that they are properly
documented. Only documented changes will be implemented in system upgrades.

Charts can be emailed by saving as gifs and then dicking on the mail icon. Only outgoing mail in
enadbled. You can print charts, however Horace will only use the default printer, usudly set asthe
mogt convenient laser jet. Usefull colour rather than line drawing for output, even on a black and
white laser. |If other printers are enabled, you can print to these from Konqueror €.

a) To sart Graphic Visudise:
Bottom right hand side 2™ icon (Browse: graphical) and start graphic visudiser
Itinitidly sarts with agloba map.

b) To change map:

Maps | display user maps | BAS Antarctic or whatever
A left mouse dick zooms in, shift |eft zooms out

Shift centre rotates

Control centre scrolls

or run one of the macros.

C) To plot fields:

Press top |eft hand side 2™ icon (Display NWP data) (isobar icon)

Click on UKMO —

The default isglobda | main | selected levels | origind

you may need to click on amended then back to origind to see current available fidds
sea state datais in wave | globd | modd levels| origind

derived dataisin globa | main | derived | origind

Sdect what you want. L oad derived fiddsfird.

d) To plot obs.

Press top left hand side 3 button (Display plotted observations)

Select SYNOP, METAR, SHIP and TEMP

Y ou can chose time at top — press now, then adjust to a main or intermediate synoptic hour

e To create imagery:
Start the Dartcom SIAMIV programme and run:
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HRPT | import | Dundee | Import [select hrpt<n> | Close

The dataisimported to c\dart32\siamiv_viewer. Older files are archived in ArchO1 etc.
HRPT | decommutate | Decommutate | Close [you can go back to an older file if you want]
HRPT | Subsample | Sdlect all | Create | Save as hrpt sampled | Close

Thedatais saved to c\Dart32\workarea

Navigation | Polar navigate

If the navigation isn't right (sometimes the case if the pass goes over the pole) sdect asmdler area
to subsample that doesn't include the pole or reect the image.

Navigation | Projection transform | Transform | Save as hrpt reprojected | Close

[The transform areais set to —68/60, 4/1200/1000]

File | Export | Data| Channels1to 5| Close

[At night only bother with the infra-red channels 3 to 5, and possibly only 5]

Whilgt it might be possble to configure MacroPro to processes the stages after decommutation
automaticdly [See Dartcom manud], in practiceit is best to have user choice over which imagesto
process. Some are flawed, ether a the copying Stage or on transmission from the satdllite
(particularly NOAA 16).

Once processed, start WinSCP2, session hor2 (or horl if basl is running) and copy the channdl
data (HRPT channd <n> cdlibrated vdues.bin) from c\dart32\workarea to

/home/hor_ adm/bag/aries on Horace by double clicking. A cron job on both machines (running
every five minutes) will then rename the files and copy them to be processed for display. It only
takes a couple of minutes to process each file, so if you are doing the morning block a 12 Z, just
process channdl 5 and instead of accepting the automatic name each time, change 5 through the
sequence 5, 4, 3 etc. Thiswon't affect where the file goes, but does prevent it being overwritten by
the newer file.

f) To plot imagery

There are two programs to display the satdllites images. graphic visuaiser as above and Imagery
(sarted from the same service button), which is a cut down version of the visudiser, but which garts
with the animation buttons on view. For ether choose amap and then dick the leftmost icon with
the satdllite dish on it. Sdect Channd 4 (which actuadly has channd 5 data) or Channd 2 (actudly
channd 1) and mercator projection. This should show the available frames. Sdect the frames one
a atime or sdect aseries for an animation.

o)) To produce five-day forecast

Bottom right hand side 6™ icon (Browse: Product Creation/) and start 5 Day Forecast
Sdlect NWP (isobar icon)

Enter dation id

Press monitor icon
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H.2 Problems

On occasion arun of the Met Office modd encounters problems and the automatic downlcad
copies apartid run. Firs check to seeif anything has come in after the automatic run, then manudly
run the download if required. Type the following from a horace termina window:

a) login to bas ftp Ste:

ftp ftp.bas.ac.uk

metftp

met 456

b) issue commands.

cd horace

cd nwp

Is-drt

) check that the most recent basl nwp south.... fileis larger than 35Mb and is after 08:15 or
20:15 as appropriate. Exit from ftp (bye). Ifitis

d) Loginashor adm (password wessex1) by typing

su hor _adm

€) issue commands

cd ~/bagroutines

Jget_bas nwp.ksh

f) onceit has run, logout by typing exit. Depending on how busy codisis, it will take 20 - 90
minutes to download thefiles.

H.3 Macros

The following loca macros have been developed for BAS operationa use:

Obs:

This digdlays the latest observations available.

Most gtations only report a 3 hourly intervas

1. Click on date and time icon on toolbar

2. Adjust timein the top |eft hand box backwards to the nearest time divisble by 3.
3. Move the second year box down on the right to 2005.

4. Click on TV icon in bottom left hand corner.

Thiswill give the latest obsarvations for the mogt recent ‘main’_hour.

b Main:

This gives details for Rothera and surrounding areafor 6 days.

Fidds are asfollows;
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10,000FT humidity with areas above 80% (likely cloud) coloured red.
Snhow showers.

Generd snow.

Genad ran.

Rain showers.

Surface temperature.

Surface pressure (isobar chart).

Surface winds.

® NS |G [~ W N =

C) LL Wind & Temp:

Fidds are asfollows:
1. Surfacewind.
2. Wind at 2000FT.
3. Wind at 5000FT.
4. Temperature at S000FT.

d Hall

Same as Main but for the Haley area.

€ GFS2:

A south polar view of the generd circulation can be used for comparing with the American modd
(http:/Amww.antarctica.ac.uk/met/jds'avn/tkavnsh.html or from

http://www.wetterzentra e.de/topkarten/fsavnsh.html) or just looking at New Zedand and southern
pats of Audrdia.

Fidds are asfollows;
1. Essentialy colours represent warmer of colder air (orange warm, purple cold)
2. Whitelines are surface pressure.

f) Graeme:

Low, medium and high cloud fields and associated winds for lidar or optica studies.

o) Brief Chart & Brief Winds;

Macros for morning briefing in Summer.
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h) Jon

Low, medium, high and convective cloud fieds with arather more pess mistic setting than for
Graame- for astronomica studies.

) Ozone

This plots the 100 hPa temperature field on a pole centred map and coloursin the area colder than —
70°C. Temperatures below —80°C are near the centre of the ozone hole.

H.4 Known features

Macros:
If you try and salect latest for the second or more data layersit remains unsdected and reverts to
sdlect at run time. Choose predefined and then latest and it is OK.

Metwatch: Once a Metwatch action is started it remain active until the machineisrebooted. This
means that processes can accumulate and in particular generate lots of warning messages.
M etwatch won't watch out for a TEM P message.

Ingest of images stops after editing files SatalliteDataSource.dat or SatelliteSourceTypedat in
Jusr’horace linux/operational/d base/resources/static data. It dso does the same thing once it
decidesafileis**bad**. You must then reboot the system.

Wind arrows change size depending on size of window frame.

Macros don’t change NWPfill colour, but just use the last scheme s&t.

Satellite image ingestion uses the last modified date, not the time received date.

The Dartcom Siamiv program reverses the grey-scae of the images and redtricts the range giving
rather poor images. The problem appearsto liein the Samiv export, which gives the wrong vaueto
the maximum scde vaue, and then aso compresses the available range. Eq atemperature range of
+3to 55isassgned arange of +3 to —273 and then coded into +3 to —30.

The profiler won't print profiles — solution — save the profile as agif and print from the web browser,
or mail as an attachment. Both browser and mail have foldersfor GV Products.

Horace will only print to the default printer.

Theintengty of precipitation as shown by symbols changes with window sze.
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H.5 Datafeed

Data from the Met Officeis sent by ftp to the BAS Ste at ftp.nerc-bas.ac.uk (user metftp, pw

met 456). Data specificdly for Horace is sent to the metftp horace subdirectory, which has further

subdirectories of nwp (for numerical forecast data), dpds (for observational and image data),
rothera (for datafor Rothera) and Cambridge (data for Cambridge).

a) Genad datafrom the GTS comesto BASin a continuous stream of small fileswhich are

recalved every five minutes or 0 at the metftp root Ste. The data flow includes

obsarvationa data and the GRIB data, but these GRIBs aren’ t handled properly by Horace.

The files are named BASyyyymmddhhmmssA.DAT, but the gribs are extracted and the

files are renamed to syBA SyyyymmddhhmmssA.DAT and copied to

ftp/metftp/Horace/rothera and ftp/metftp/Horace/cambridge by the script get new running

under cmet on bsucena at /usardicd/cmet/NEW MET OFFICE DATA which usesftp

with user hor adm. Thisis than processed on Horace by move DPDSksh.

b) Specific GTS datafiles for Horace, are sent by the M et Office to ftp/metftp/horace/dpds on

bsuitsh (and moved by us to ftp/metftp/horace/rothera & cambridge), but they only cover

the north-west Atlantic area. Rotherawill not need thisdata. The files are named

syamBE hhmm.dat.gz and are copied to /usr/horace linux/operationad/d baseincoming by

another cron job on bsucena. Further processing by Horace is then automatic. Dataon the

ftp Ste older than 12 hoursis deleted by BAS.

c) Thenwp datais received between 05to 08 UT and 17 to 20 UT, with initial transmissons

containing partia information, S0 it is best to wait until 8 an/pm. Thefilesare
basl nwp south yyyymmddhhmm.tar.oz 35Mb
basl wave south yyyymmddhhmm.tar.oz 1IMb

Thesefiles appear in the ftp/metftp/Horace/nwp directory. They are transferred by Horace

to /usr/horace linux/operational/d base/incoming/transfer ($TRANSDIR) by a cron job

running every five minutes (data. receive.ksh) which unpacks them and sends the datafile to

the destination specified in Dest.txt, which isin the tar file. Data on the ftp Ste older than

two daysis deleted by BAS.
d) Image data, which begins L* .DAT.gz (eg LINR37d hhO0.DAT and

LVNR37d hh00.DAT) goesinto ftp/metftp/horace/rothera, but you can ignore this. Only

images centred on Bermuda are received so these aren’t much use operationdly, but are

being taken. ARIES images are converted to AUTOSAT (Horace) format usng the
Dartcom SIAMIV system.

The transfers are done using cron jobs. These check that files haven't aready been copied and only

copy new ones. At Rotherabasl is currently set up to collect the datafrom Cambridge and copy it

to bas?2, however if basl isn't running bas2 will do the collection. The Cambridge Horace runsin

the same way, but looks at a different directory at the metftp site for the dpds data.
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H.6 General system information

Rothera should report adl problems to Jon Shanklin <jdsh@pcmail.nerc-bas.ac.uk>. DO NOT
MAKE ANY CHANGESTO SYSTEM SETTINGS. These mugt be done from Cambridge so
that they are properly documented. Only documented changes will be implemented in system
upgrades. Problems are then reported to hd pdesk@metoffice.com, with copiesto Phil Dominy
<phil .dominy@metoffice.com> and Andy Cooper <Andrew.l.cooper@metoffice.com>. Phil will
usudly pass on queries to the relevant experts.

The Rothera printer isljet4, which is the ops room printer.

Theimages that are generated (qifs, png etc) from GV arein
Jusr/horace linux/operational/d base/generated products/local/graphics/gpe

There arelots of links which get you to smilar places — use the command env or s&t to inspect what
isset.

For example the following appear to be smilar:

Jusr == /data/lbas<n>

Thefollowing are useful shortcuts

$top dir == /usr/horace linux/operationa

$DBASE == /ug/horace linux/operational/d base

$DBASE INCOMING == /usr/horace linux/operational/d basglincoming

$TRANSDIR == /ug/horace linux/operationd/d base/incoming/transfer

$DBASE STATIC FILES == /usr/horace linux/operationd/d base/resources/'static data

Horace does an automatic mirror of the system to the other machine
(/disk/bas<n>/backup/bas<n>/operationa) at 01:00 every day. Thisonly copiesthe Horace system
filesin Horace linux, it does not copy the user files for hor adm or Horace.

The d or comparel2 commands from hor adm will list some of the differences between the two
systems.

If text is blurry on the screen you need to check the monitor settings. Press“ menu | picture qudity |
OPQ “ and sdlect picture or text.

H.6.1 hor adm/bas/routines:

The machines are confiqured so that basl is the primary and bas? is the secondary. |If basl is not
running, then the routines run on bas?2. Routines for bas use are in /home/hor adm/bas/routines,
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with working directories of aries, dpds, images and nwp. Documentation from various sourcesisin
docs and temporary working filesarein temp

Get bas nwp.ksh
This routine copies the latest nwp data from basftp/met/Horace/nwp to /hor adm/bas/nwp and then
uses scp to copy them to bas2:$TRANSDIR before moving them to $TRANSDIR.

get bas dpdsksh

Thisroutine copies all syBAS files on basftp/met/Horace/rotherato /hor adnm/bas/dpds and then
uses scp to copy them to bas2:$DBASE INCOMING DPDS before moving them to
$DBASE INCOMING DPDS.

get bas imagesksh

Thisroutine copies dl L*.gz files on basftp/met/Horace/rothera to basl:/hor adm/bas/images and
then uses scp to copy them to bas?:hor adm/dpds before moving them to hor adm/dpds. Itis
normaly switched off asthe files are for North America

Move ariesksh

The routine Smply renames ‘ HRPT channd <n> cdlibrated values.bin’ to 1<c>1101d.DAT (see
beow) and then copies them to

Jusr/horace linux/operationa/d base/incoming/unprocessed/SATELLITE on both machines. For
the moment it is aso copying them to Cambridge.

Get bas wx.ksh
Thisjus gets weather.txt from the BAS ftp Site at metftp/Horace/rothera and copiesit to both
machines.

Loca BAS macros and standard BAS maps are available on dl machines.

GV Macros arein /home/Horace/quidatalgv. macros/default.

Imager maps are in /home/Horace/qui_ datalimages

GV maps are in /home/Horace/gui data/softcopy

NWP settings are in /home/Horace/gui_ datalconfig/ GV NWPstyle default.cfg however these
change a the drop of ahat and so aren't worth copying.

It is possible to run Horace remotely using PCAnyWhere, however when running on a PC overlay
of fidds doesn’t work. Running directly using the remote GV .ksh [macro] command is impractica
with the present speed of the Codislink. The script livesin

/us/Horace linux/operational/exec/applications/app  scripts/

A macro to plot MSLP, 10 metre winds and swell will have to be set up.

H.6.2 Imagefiles
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The L<x>NR37d <hh>00.DAT (where<x>isl or V) files are processed to give aname like
yyymmddhhmm NR autosat ps ADC <yy> (where<yy>isIR or VI). The daetimeisfound
indde thefile as arethe keys L<x>NR (where NR isthe region). The raw files are copied to
Jusr/horace linux/operational/d basefincoming/unprocessed/SATELLITE and are then processed to
Just/horace linux/operationd/d base/incoming/images/'satdllite

The Ariesingest PC copiesthe latest raw datafile to pariesitransfer\hrpt.tmp and then renames it
hrpt.dat. [arun.bat was modified to do this after copying to dit]. On the forecaster PC, the program
hrpt.exe (icon ‘ Check satdlite’ in the folder ‘ariesto horace’) runs in the background and copies
hrpt.dat to arolling archive of hrpt<n>.dat in c\aries and also generates the associated files of
hrpt<n>.txt and hrpt<n>.tle. It isloaded on startup on the PC, so doesn’'t need to be run again,
equdly do not close it down.

A series of processes updates c\ariesweather.txt on adaily basis. First aprocess running on cmet
(actudly currently on jdsh) on bsucena gets the file from

http://mwww.cd estrak.con NORA D/d ementsweather.txt. Thisisthe file newpred.dat that Steve
sends, but it musn't have blank linesinit, 0 it should be copied asabinary. Thisis copied to
ftp.nerc-bas.ac.uk/metftp/Horace/rothera and a cron job on Horace then copiesit to
/homehor_adm/bas/routines. The hrpt.exe program that copies the image then runs an ftp
command once aday to copy it from there to c\aries. Once codis can access the outside world this
could be done directly.

From Siamiv you choose which of the rolling archive files you want to process and these are
modified in c\dart32\workarea. Copy the autosat format files created by Siamiv (HRPT channd
<n> cdlibrated values.bin) to hor adm/bag/aries usng WinSCP. After this the process becomes
automatic again and acron job renames them to I<c>1101d.DAT where<c>isP,Q, R, Sor T
corresponding to channdl 1, 2, 3, 4, 5. Internaly the keys are <yy> = C1, VI, C3/CA/CB, IR, C5.
Thethreefiles are copied to

Jusr/horace linux/operational/d base/incoming/unprocessed/SATELLITE and are then processed to

Jus/horace linux/operationd/d base/incoming/images/'satellite with names like

yyyymmddhhmm |1 autosst mc AVHRR <yy>. A current feature of the Dartcom software is that
only VI and IR work, with VI being channel 1 or 2 and IR the rest.
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