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Figure 38: Relative polynya distribution of region WPS for grexiod 1992-2005 (see caption
of Figure 23 for details). The red / orange circlemark the approximate location of the
Dalton / Dibble Ice tongues mentioned in the teegpectively.

The relative polynya distribution in these areasusth be close to zero — not necessarily equal
to zero, because the fast-ice maps of Giles €2@08) are valid for November and it can of



course not be excluded, that these areas starthchvpiolynya early in the freezing season. In
fact, the polynya distribution maps of 1997 and4@@igure 38) show values below 20 % or
even below 0.5 % in these areas, which puts somidenmce on the fast-ice masking method
used in this study.
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Figure 39: Total polynya area of sub-regions of region WP (Bgyure 37) for May-Sep.
1992-2005 (see caption of Figure 24 for furtherailsj.

Figure 39 summarizes the time series of the (saby)tbtal polynya area of each of the eight
sub-regions together with the average total polyawa for May.-Sep. for the period 1992-
2005. Table 2 lists the displayed average valuegether with the averages for
June/July/August and the respective standard dengatThe largest mean total polynya area
within region WPS are found for sub-region 1 (DaS8ia East) and sub-region 6 (Sabrina
Coast) with values around 10 000 kmz2. In sub-regi®n4, 5, and 8 the mean total polynya
area is between around 5000 and 10 000 kmz?; thénageb-regions 2 and 7 stays on average



below 5000 km?2. The highest inter-annual variapiktfound for sub-region 7 (Porpoise Bay)
with a low of 2500 km2 (1999) and a high of 65002K1996) as already indicated in Figure
38. The mean total polynya area of sub-region lvi&ea East) tends to increase over the
shown period — similar to what was found for sugiwa 6 (Davis Sea West) of region EIS;
the fact that the total values are smaller thasdtfound for Davis Sea West can be attributed
to the smaller size of the sub-region.
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Figure 39: continued.

8.7 Polynya area: Eastern Pacific Ocean Sector (EPS)

Figure 40 shows a sample map of the polynya digiob of region EPS together with the
four sub-regions selected. Sub-region 4 overlagh wib-region 8 of region WPS. Sub-
regions 2-4 are characterized by a coastline wifheay) steep topography and (if present)
rather narrow ice shelves, and are therefore subje(extremely) strong catabatic airflow.
Sub-region 3 contains the well-known Mertz-Glagetynya, which has been topic of many



studies dealing with ice production in a coastalypya, the associated water mass
modification and its impact on a larger oceanogi@pbale (Lytle et al., 2001; Bindoff et al.,
2001; Marsland et al., 2004; Flocco, 2007; Marslandal., 2007). Sub-region 1 (Balleny
Islands) is totally different in that it lies wellithin the ice cover several hundreds of
kilometers off the coastline. It could be expedtemt polynyas developing here are partly also
caused by oceanic upwelling and have to be regasi@ixed latent-sensible-heat polynyas.
Figure 41 gives an overview about the relative pgdydistribution (polynya probability) for
the entire region EPS for May-Sep. for the peri@2:2005. Similarly to what has been
discussed in the context of Figure 38 for regionSMWo regimes can be identified. The one

1. Balleny Islands
2: George-V-Coast
3: Mertz Glacier

4: Davis Bay East
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[ IR

0 20 40 60 80 100

Figure 41: Relative polynya distribution of region EPS for fiexiod 1992-2005 (see caption
of Figure 23 for details).



influenced by the ice edge / MIZ is limited to tivestern and northern parts of the region
EPS, however. The other regime differ in so fanmfrthe one described already for regions
EIS and WPS, that large relative polynya distribmtoccur only in its western half, i.e. in

sub-regions 3 and 4. The sub-region 3 (Mertz Giagaynya) clearly exhibits one of the

most persistent polynyas around Antarctica. Thgmp@ probability peaks at values close to
100 % (2002), and did not fall below the minimunae/alue of about 80 % (1992). The
given images depict nicely that the total polyny@aaof the Mertz-Glacier region comprises
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Figure 42: Total polynya area of sub-regions of region EPS (B@ure 40) for May-Sep.
1992-2005 (see caption of Figure 24 for furtherails).

two major polynyas: one to the west of the Martadir tongue and one to the east of this
tongue but further off the coast. Massom et al02@ive a description of the reasons for this
peculiar distribution, which is basically determinay the occurrence of fast ice and grounded
icebergs. The second major polynya of the regio® EPthe one in the Davis Bay in the



vicinity of the Dalton Ice tongue (see descriptmnthe polynya maps of region WPS). The
polynya probability reaches regularly 70 to 80 %ihis polynya; only the years 1994 and
2005 reveal lower peak values. Sub-region 2 reva@aissmall areas of polynya activity with
a probability remaining below 40-50%. The polyngdi\aty around the Balleny Islands (sub-
region 1) is not negligible, and can be identifilzda peak in the relative polynya distribution
between about 25 (1995) and 45 % (2003).

Figure 43 summarizes the time series of the (saby)tbtal polynya area of each of the four
sub-regions together with the average total polyawga for May.-Sep. for the period 1992-
2005. Table 2 lists the displayed average valuegether with the averages for
June/July/August and the respective standard dengatAs evident from Figure 42, the
Mertz Glacier polynya region has the largest meéa polynya area: 15 000 km?, peaking in
2002 in 22 000 km2. This average values is smaflan the one given by Massom et al.
(1998), who reported a mean winter polynya are2®f300 km? based on a 75 % ice
concentration threshold applied to Comiso-Bootsicapconcentration data and subsequently
summing up the open water area. In comparison toslsiad et al. (2004), who reported a
mean winter polynya area of between 10 000 km2 Eh@00 km?2 from a modeling study
focusing on the Mertz-Glacier polynya area. Takimg account the fact, that the work of
Massom et al. (1998) includes data from Octobelckvis the month of maximum polynya
area according to their study, the results of Isttidies lie within the envelope given by the
standard deviation given in Figure 42. The secangelst mean total polynya area is observed
for sub-region 4 (Davis Bay East) with values betw8&000 and 10 000 km? - similar to what
has been found for sub-region 8 of region WPS. mkean total polynya area of the Balleny
Island region takes values between 2000 and 1k080It has to be stressed here, however,
that the peak value of 10 000 km2 occurs in yed®89Z and 2003) which coincide with a
comparably far southward extension of the MIZ d@mabsta contribution of the thin ice present
in the MIZ to the mean total polynya area derivedthis region can not be excluded.

8.8 Polynya area: Western Ross Sea (WRYS)

: Cape Colbeck

: Ross Ice Shelf

: McMurdo Sound
: Terra Nova Bay
: Cape Adare

: Oates Land
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Figure 43: Zoom of region WRS — similar to Figure 22.

Figure 43 shows a sample map of the polynya digioh of region WRS together with the
six sub-regions selected. This region is probahky most interesting and also important
region to consider in this study. It contains sik-$egions quite different characteristics. Sub-
regions 1 and 2 basically border the vast RosShadf. The Ross Ice Shelf polynya has been
subject of quite some studies in the past — esibebiacause the calving, drift and grounding



of a few giant icebergs did change the oceaniauldtion in the southern Ross Sea and
triggered the development of polynyas off the n@iastline (shelf ice border) (e.g. Martin et
al., 2007). Sub-region 3 is sort of a transitiogioa between these two and sub-region 4,
which covers the Terra Nova Bay polynya, which &ks® been subject of numerous studies
(e.g. Kurtz and Bromwich, 1985; Van Woert, 199%deb, 2007). This sub-region is extreme
in that an extremely strong and persistent catalstilow dominates its meteorological
conditions. Less influenced by such catabatic flbwsin terms of the atmospheric conditions
probably similar to sub-region Enderby Land (regWwis) is the sub-region 5 (Cape Adare);
this is rather an open ocean than a real coastaiym Finally, sub-region 6 (Oates Land) has
similar characteristics as sub-region 2 of regi®@SESub-regions 1 to 4 have in common, that
they are all sheltered quite well against atmosphefluence, because the main storm tracks
do typically not penetrate that far into the Roea.S

Figure 45: Relative polynya distribution of region WRS for plegiod 1992-2006 (see caption
of Figure 23 for details). Red arrows denote theragimate position of the giant iceberg
B15A; red ellipses mark polynyas generated in deedf such giant icebergs.

Figure 44 gives an overview about the relative pgdydistribution (polynya probability) for
the entire region WRS for Apr.-Sep. for the peri®®2-2006. Note that the period starts in



April and that data of one more year (2006) aregih\A large area where the relative polynya
distribution exceeds 50 % can be identified alorarfically the entire Ross Ice Shelf. Peak
values within this area are between 60 and 80 %nglinormal” winters, i.e. prior to 2000.
Starting with 2000 the already mentioned drift ajrdunding of a few giant icebergs (see
Martin et al., 2007) influenced the probability foolynya formation substantially (Figure 45,
years 2000-2002). This influence is twofold: one tine hand the probability of polynya
formation along the ice shelf itself is reducede(sastern part of sub-region 2 in years 2000
and 2001). On the other hand, such giant icebemgsable to generate polynyas on their
leeward side as well (see years 2000, inside theltgpse north of the
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Figure 46: Same as Figure 45 but showing the relative distridsuof open water.

“drifting iceberg indicated by the red arrow, ar@D2, inside the small red ellipse). In 2003,
after iceberg C19 has left the Ross Sea and B1%Ablkeaome grounded in front of Ross
Island (red arrow in image of year 2003), the pgdyrdistribution returned to “normal”
conditions (Figure 45, 2003-2006). The polynya plnlity at Cape Colbeck (sub-region 1)
seemed not to be influenced by this event. Alsmtieof sub-region 3 (McMurdo Sound)
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Figure 47: Total polynya area of sub-regions (except sub-regs) of region WRS (see
Figure 44) for Apr.-Sep. 1992-2006 (see captiokiglire 24 for further details).

seemed not to vary stronger during this event. Begiions show peak values in the relative
polynya distribution of about 40-50%. The Terra Bday polynya region reveals the highest
polynya probabilities in the region WRS; values kpggically between 80 and 90 % every
winter. The maximum relative polynya distributiohsmb-region 5 (Cape Adare) is between
20 and 40 %. Sub-region 6, finally, shows consitydow polynya probabilities (below 15



%); this sub-region will not be considered furthBrgure 46 illustrates how the relative
distribution of open water (as associated withghblnyas shown in Figure 45) varies from
year to year, and under the influence of iceberdBrg) through the Ross Sea. During typical
conditions (1992-1999) open water areas only odowctly along the Ross Ice Shelf (with
peak values up to 20 %) and in the Terra Nova Bagyon. During the years 2000-2002 this
pattern changed. In particular, an extension ohsamith a substantial probability of open
water towards the north can be observed. The neosankable feature in this context is the
maximum of the open water distribution well off tRess Ice Shelf in 2002 (see red arrow in
Figure 46).

Figure 47 summarizes the time series of the (saby)tbtal polynya area of each of the four
sub-regions together with the average total polyanga for Apr.-Sep. for the period 1992-
2006. Table 2 lists the displayed average valuegeth@r with the averages for
June/July/August and the respective standard dengatThe mean total polynya area of the
Ross Ice Shelf polynya (sub-region 2) takes vaawreand 20 000 km2 and ranges between 16
000 km?2 (1993) and 27 000 km? (2000). Note thatyts@ of maximum total polynya area
coincides with the year when the giant iceberg Balved and drifted along the Ross Ice
Shelf through the Ross Sea, underlining the impogaof polynyas generated downwind of
such icebergs. Compared to this sub-region the r@ahpolynya area of sub-regions 1, 3,
and 4 are rather small, taking values of about 300689 2000 km? and 4000 km?, respectively.
Martin et al. (2007) reported annual mean polymgas for a sub-region, which is similar to
our sub-region 2, of between 18 000 km? (1993) a3®d00 km? (2000). These figures are
2000 km2 and 8000 km2 larger than the results ginehis study but are within the envelope
given by the standard deviation. Note, that theimeates of the mean total polynya area are
based on the entire year, while the estimates isfdtudy are based on data from April to
September. Their estimates for the mean total palyawrea of the McMurdo Sound area
(around 2000 km?2) and the Terra Nova Bay polynyaound 3500 km?2) agree with the
observations of this study. Note that the two lawesan total polynya area values (2004,
2005 of about 1000 km?2) coincide with the periodhew the iceberg B15A remained
grounded in front of Ross Island, causing the fdiomaof more fast ice in McMurdo Sound
than during previous years. Iceberg B15A driftetl@ithe area in late 2005/2006, so that the
polynya area returned to normal values in 2006 Fgere 45). Sub-region 5 is the only sub-
region of region WRS, that is influenced by thie icopen water in the MIZ early during the
freezing season as is suggested by the decreése (@ub) daily polynya area estimates given
in Figure 47 from the beginning towards the midaflehe freezing season (years 1993, 1998
to 2004). Consequently the mean total polynya adeased for Apr.-Sep. differ substantially
from those of the period June-Aug. (see Table 2).

8.9 Polynya area: Western Bellingshausen Sea (WBYS)

Figure 48 shows a sample map of the polynya didioh of region WBS together with the
five sub-regions selected. All sub-regions shamaxed coastline with the Antarctic landmass
and/or islands and ice shelves. The influence tdbadic air-flow is probably only weak to
moderate. Figure 49 gives an overview about thativel polynya distribution (polynya
probability) for the entire region WBS for May-Sdpr the period 1992-2005. These images
reveal, that the relative polynya distribution @gion WBS is dominated by three major
polynyas: one in Pine Island Bay (sub-region 4k ah Siple Island (sub-region 5), and the
most pronounced one off the Dotson Ice Shelf (&gien 3). The most persistent of these
polynyas is the Dotson Ice Shelf polynya. It ocaargvery year but exhibits are large inter-
annual variability in its extent as well as in ek value of the polynya probability, which
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Figure 48: Zoom of region WBS — similar to Figure 22.
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Figure 49: Relative polynya distribution of region WBS for gexiod 1992-2005 (see caption
of Figure 23 for details).
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Figure 50: Same as Figure 49 but showing the relative distrdsuof open water.

can be as low as 40 % (1997) but can also as lagh0a2 (2003). The Pine Island Bay
polynya exhibits a high inter-annual variability agll; it can be practically absent (years
2000, 2003 to 2005) but may also cover a conside@ea with a peak polynya probability
of 55 % (1993). The Siple Island polynya is alsateywariable (compare years 2002 and
2003) with peak polynya probabilities between 4@ &0 %. Values of the relative polynya
distribution peaking between 10 and 20 % off thastiine can be attributed to the penetration
of the MIZ into the shown area and/or weather e$fewhich tend to be particularly strong in
this region and also in region EBS.

Figure 50 shows the relative open water distributdregion WBS for the period 1992-2005
(compare with Figure 46). This figure illustratemahpersistent the Dotson Ice Shelf polynya
is - not only concerning the presence of a polymyaalso concerning the occurrence of open
water. Only two other coastal polynyas exhibitraikirly high and persistent probability for
the occurrence of open water within a coastal p@ythe one in the Davis Sea “downwind”
of the Shackleton Ice Shelf (sub-region 6 of regieis) and the Prydz Bay polynya
“downwind” of the West Ice Shelf (sub-region 4 efjron EIS). In every year except 1997 the
probability for the occurrence of open water wittiie Dotson Ice Shelf polynya exceeds 20
%. This value is also exceeded in the Pine Islaag @blynya in the years 1992, 1993, and
1998. Other coastal polynyas, which exhibit ocaaaliy an open water probability above 20
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Figure 51: Total polynya area of sub-regions of region WBS (Bgyure 48) for May-Sep.
1992-2005 (see caption of Figure 24 for furtherailsj.

% are the Mertz Glacier polynya (sub-region 3 igisa EPS), the Davis Bay polynya (sub-
region 4 in region EPS), all major polynyas in oggiWPS (in particular the ones at the
Dalton Ice Tongue and in Vincennes Bay), the CapmRy polynya (sub-region 2 in region
EIS), and in sub-region 4 of region EBS. It hasb&onoted, though, that the fact that the



relative open water distribution remains low fopaticular polynya does not mean, that no
open water is present. It is more likely, that lindted spatial resolution, which is achieved
with the PSSM, is not sufficient to resolve the op&ter area.

Moreover, it has to be noted, that a high percentdgpen water does not necessarily mean,
that this polynya is subject to an especially hightertime ice production (see Section 9). At
first, particularly in the East Antarctic it can ldserved, that the occurrence of a high
probability of open water is a function of the diste of the ice edge from the coast. In years
with a low distance, i.e. a rather narrow bandarfipact sea ice between the coastal polynyas
and the MIZ, it is more likely to observe a highrqgantage of open water inside a coastal
polynya than in years, when this band of compaatise is broad. Why? Because a narrow
band of compact sea ice can more easily pushetiwand, allowing in principle are larger
polynya area and thus a higher probability for dbeurrence of open water. And because an
ice edge, which is closer to the coast likely cmas with higher air temperatures, which in
turn could slow down the freezing processes inpitlgnya and thus could keep the polynyas
open for a longer time. Secondly, a value of thenowater probability of 20 % is already
achieved if for the duration of one month, e.g. Mg respective region is ice free — a fact
that can easily occur particularly during the begig of the freezing season. And third, the
analysis of the polynya distribution of the regi@W/S and WRS is based on a period, which
is one month longer than the period used for tineroseven regions. Therefore, the relative
distribution of a polynya or open water obtained tftese regions is naturally a bit smaller
compared to the other regions.

Figure 51 summarizes the time series of the (sably)tbtal polynya area of each of the five
sub-regions together with the average total polyanga for May-Sep. for the period 1992-
2005. Table 2 lists the displayed average valuegeth@r with the averages for
June/July/August and the respective standard dengatThe largest mean total polynya area
is found for sub-region 3 (Dotson Ice Shelf polynyaranges between 4000 kmz2 (1997) and
13 000 kmz (2003). The mean total polynya areandofor sub-regions 2 and 5 range
between 2000 and 8000 km?2, and 2000 km2 and 5508 fespectively. Sub-region 1
(Thurston Island) reveals also a quite large meagnga area (although the peak polynya
probabilities are comparably low, see Figure 49p@fund 4000 km? with a peak value in
2002 of 10 000 km2. Sub-region 4 exhibits the ldwesan total polynya area of region WBS
with values between almost zero and 5000 km2 (1992)



8.10 Polynya area: Eastern Bellingshausen Sea (EBS)

Figure 52 shows a sample map of the polynya digioh of region EBS together with the
five sub-regions selected. Sub-region 5 overlapk stb-region 1 (Thurston Island) of region
WBS. Sub-regions 1 to 3 are situated in the vigiruf the Antarctic Peninsula and the
adjacent islands between which a number of icevekeéxist. The influence of catabatic
winds in these regions is probably small — excephaps in sub-region 3. Sub-regions 4 and
5 border the coastline of the Antarctic landmassaso a number of ice shelves. Particularly
sub-region 4 is likely influenced by weak to modereatabatic winds. The location of the ice
edge / MIZ in this region is known to be very vatea(e.g. Stammerjohn and Smith, 1996). In
some years it is located that far south, that ggiens 1 and 2 cannot be analyzed properly
with the PSSM in term of the identification of polyas, because rather the ice edge than
polynyas are present within region EBS and alssub-regions 1 and 2. This becomes
evident in Figure 53, which gives an overview abthe relative polynya distribution
(polynya probability) for the entire region EBS fdiay-Sep. for the period 1992-2005. High
polynya probabilities can be identified in the aceaered by sub-regions 1 and 2 particularly
in 1998 and 2000. Also during the other years dé&l/polynya probabilities occur well off
the coast and might influence the polynya area ctetpfor the given sub-regions, so that the
interpretation of the results obtained for the oageBS has to be done with care. The largest
confidence could be put on the results of sub-reg®to 5. Given the substantial influence of
the ice edge in sub-region 1, the sub-region 4 gBroast) exhibits the most persistent
polynya, with peak values in the relative polynystribution between 40 % (2005) and 75 %
(1995).

1: ROTHERA

2: Cape Byrd

3: Ronne Entrance
4: Bryan Coast

5: Abbot Ice Shelf

Figure52: Zoom of region EBS — similar to Figure 22.

Figure 54 summarizes the time series of the (saby)tbtal polynya area of each of the four
sub-regions 2 to 5 together with the average fodéfnya area for May-Sep. for the period
1992-2005. The values for sub-region 1 (Rothera)oanitted. Table YYY lists the displayed
average values together with the averages for JulybAugust and the respective standard
deviations. Keep in mind that also the polynya sirefasub-region 2 have to be considered
with care. Sub-region 4 (Bryan Coast) reveals #ingdst mean total polynya area with values
between 6000 km2 (1997, 2005) and 11 000 km? (1998 mean total polynya areas found
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Figure 53: Relative polynya distribution of region EBS for fiexiod 1992-2005 (see caption
of Figure 23 for details).

in sub-regions 3 and 5 take values between 1000 Xk®¥5) and 10 000 km? (2000) and 1500
km2 (1996) and 5000 km2 (2002), respectively. mhaes difficult to interpret thee values
because of the variability of the ice edge in ragiBS. So, the mean total polynya area given
for sub-region Bryan Coast for 2003 is slightly devathan the one for 2002 (Figure 54).
However, Figure 53 reveals a much more clearly ngefi coastal polynya in 2003 as
compared to 2002, so that more confidence can béopihne results of 2003 than those of
2002. In fact, if restricting the analysis to thenths June to August, the mean total polynya
area obtained for 2003 is larger than the one néthior 2002.
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Figure 54: Total polynya area of sub-regions 2-5 of region EB& Figure 52) for May-Sep.
1992-2005 (see caption of Figure 24 for furtherails).



8.11 Summary of PSSM ar eas

Table 2 summarizes the overall mean (i.e. averaged the entire period 1992-2005) total
polynya area of all sub-regions of all nine regighgen in Figure 2.

Sub- 1 2 3 4 5 6 7
region

Apr - 1357 1377 941 1516 9538 1517 1409
Sep. 669 785 557 986 1935 570 503
Min. 200 100 0 0 6400 200 300
Max. 2200 2900 1600 4200 | 12000 | 3000 2600
June- 997 1099 878 1426 8901 1198 977
Aug. 609 701 723 1142 1870 658 338
Min. 100 200 100 200 6000 200 500
Max. 2200 2500 2500 4000 | 12000 | 1500 3000

Table 2. Mean overall total polynya area of sub-regions df8egion CWS (see Figure 22).
For each period (Apr.-Sep. and June-Aug.) the me&soe, its standard deviation and the
minimum and maximum total polynya area are givemfitop to bottom, respectively. The
sub-region with the largest (second-largest) mesaerall total polynya area is highlighted

red (orange). All values have the unit kmz2.

Sub- 1 2 4
region

May- 2630 | 11112 6606
Sep. 617 3322 1328
Min. 1600 5400 4600
Max. 3600 | 16800 8700
June- 2274 | 10108 5701
Aug. 522 4160 1565
Min. 1500 4500 3500
Max. 3600 | 19500 9200

Table 2, continued: Region EWS, see Figure 27.

Sub-

. 1 2 3

region

May- 8710 5330 3284
Sep. 2372 1393 849
Min. 4500 3100 2000
Max. 13 000 7800 5400
June- 8264 5412 3222
Aug. 2934 1836 1132
Min. 4300 2800 1300
Max. 14 000 9500 6000

Table 2, continued: Region WIS, see Figure 31.



Sub-

. 1 2 3 4 5

region

May- 4836 12 022 4951 15078 4206
Sep. 1510 2305 866 2771 1227
Min. 2000 8600 3500 10 100 2200
Max. 8000 18 000 6400 18 600 7000
June- 4289 11739 4412 14 907 3693
Aug. 1783 2787 1103 2946 1543
Min. 2000 7000 3100 10 000 2000
Max. 8400 18 000 6500 20 000 8000

Table 2, continued: Region EIS, see Figure 34.

Sub- 2 3 4 6 7
region

May- 2025 6269 6559 9802 3751
Sep. 507 1158 1208 1899 1309
Min. 1900 4600 5100 7200 2200
Max. 3600 8200 8500 12400 | 6300
June- 2740 5740 6157 9611 3316
Aug. 216 1222 1543 2318 1422
Min. 1900 4200 4700 6900 1200
Max. 3800 8200 9400 14100 | 6000

Table 2, continued: Region WPS, see Figure 38. Because sub-regionsl Bare already
considered in regions EIS and EPS, they are markepey, and are not considered for the

ranking of the largest polynya area.

Sub- 1 2 3
region

May- 5991 3436 | 15230
Sep. 1768 1041 2319
Min. 2900 1500 | 12000
Max. 9500 5400 | 21500
June- 5347 3129 | 13786
Aug. 1699 927 2140
Min. 2500 1200 | 11000
Max. 8400 5400 | 18000

Table 2, continued: Region EPS, see Figure 41.

Sub- 1 2 3 5 6
region
Apr .- 3095 20 825 1961 3752 710
Sep. 925 2779 587 888 373
Min. 1600 16 300 900 2400 0
Max. 5300 27 000 3400 5900 1500
June- 2585 19 229 1911 2835 507
Aug. 1164 4621 710 1267 450
Min. 1200 12 400 700 1200 0
Max. 5600 29 400 3300 6200 1600
Table 2, continued: Region WRS, see Figure 44.

| Sub- | 2 | 3 4 5




region

May- 4739 8726 2219 4024
Sep. 1576 2196 1097 1064
Min. 2800 4500 1000 2000
Max. 8100 13 100 4800 5600
June- 3906 7886 1870 3584
Aug. 1591 2635 1111 1248
Min. 1200 3400 400 1600
Max. 6900 13 200 4500 5500

Table 2, continued: Region WBS, see Figure 48.

Sub- 2 4 5
region

May- 2714 8811 3067
Sep. 1003 1661 1035
Min. 1100 6000 1900
Max. 4900 11500 | 5200
June- 2541 7819 2694
Aug. 1283 2503 1358
Min. 800 4000 1400
Max. 5000 12900 | 5300

Table 2, continued: Region EBS, see Figure 52. Values for sub-regiofRdthera) are
marked in grey and are not considered in the raglohthe largest mean total polynya area
because of the enhanced influence by the MIZ aathee

Taking into account, that several sub-regions o thfferent region overlap, the total
wintertime (June to Aug.) polynya area for all wegs can be calculated and is given in Table
3 together with the mean error. The mean errorstakealue between 10 and 20 percent of the
total polynya area for most of nine regions; ordgion EBS exhibits a substantially larger
mean error. From that it can be concluded thainduti992-2005 the mean total wintertime
(June to Aug.) polynya area around Antarctia am®abbut: (235 000 + 12 400) km2. Most
important in terms of the polynya area is regio® Edee Figure 2); regions WPS and WRS
have the second-largest contribution to the cir@mtarctic polynya area, followed by
regions EPS, EWS, and WBS (see Figure 2).

CWS EWS WIS EIS EPS WBS EBS
16 485 23 555 18 921 51 806 24 062 21925 12 801
2784 4943 3895 5219 2774 4165 3882
16.9 21.0 20.1 10.1 115 19.0 30.3

Table 3: Total mean wintertime (June to August) polynya aseavery region together with
the mean absolute (middle row) and relative (bottow) error of the mean total polynya
area. Note that sub-region Balleny Islands (regidS) has been excluded because it is not a
coastal polynya. Note also that sub-regions Rotlerd Cape Byrd (region EBS) have been
excluded because of the too large influence oMhg



