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SUMMARY

This report is prinsarily an atlas of thematie maps illustrating the distrilmtions and freqacncies of oeenrrence
of monthly climatic means and extremes within the Aretie Basin. Mapped clements inelnde Mean Daily Masinnnn
and Minimmmn Temperatires, Absadute Minimam Temperatire, Mean Dewpoint, Mean and Maziianmm Wiy Mreerls,
and Norizontal Visibility Bestrietion, These elements were seleeted beeanse of thieir sigmificance with respect to
the design and operation of Lerge Surface Eifoet Vehicles. Sinty of the waps depiet 5 8 intersals of various ten-
peratnee measnrements or 2-uply intervals of mean windspeed as oceanie isopleths in monthly series, Four mps
display anmsal histograms showing the mouthly march of trequency b days with low temperatures, high winds, or
restricted visibility and maxinmm windspeeds e seleeterd stations,.” The distribntions are deriverl from shore station
data and observations from nearly -4 drifting ship amd ice stiticors and overiee traverses spamning the Last erntury
of scientific research in the Aretic Basin. The bulk of the data, however. comes from Soviet aml United States drife-
ing ice stations which were maintained during the last two decudes, Many of the data have uot hereti€ore been ntil-
ized in puliisined materials; conseynently, tables of all summarized data resulting dicectly from this research are
included as an appendix.




FOREWORD

This report has been preparel by the Earth Scicnees Division, Geographic Sciences Laboratory, U, S, Army
Engitieer Topographic Laboratories, at the request of the U, S, Army Cold Regions Kesearch and Eugineer s Labo-
ratory which has beeu assigued, by Advanced Ressareh Projects Ageney, the task of collecting data pertivent to the
design and operation of large, Surface Effect Vehieles i the Aretic under ARPA Grder No. 1615, Tise purpose of
this report is to smwmarize the distribution and trequency of ocenrrence of certain climatic conditions in the Aretie
Basin. Particular emphasis has been placed ou data from Soviet and United States drifting ice stations which have
operated within the Arctic Ocean and its pe ripherd scas during the last tw o decades. Rescarch commenced o
1 July 1970 aud was couck dzd on 30 June 1971, Awlrew D, Hastings, fr. was the respomsible investigator working
under the supervision of Ds. William C. Robison, Acting Cheef, Earth Sciences Division, with scope guidance from
the Project Leader, Dr. Charles M Keeler, Cold Regions Research aund Engineering Laboratory.
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SURFACE CLIMATE OF THE ARCTIC BASIN

1. lutesdnction.

The purpose af this study is to snmmarize, by waps and gragdis, eertain climatddogical elements which are con-
sidered ta have importmt effeets on the operation of Surface Effect Vehicles within the Aretic Basin, Accardingly,
the map infuemation ix contined to the laamdary layer parameters of wind, tempeeatuee, humidity, and visibility.
Many of the data have nat previonsly been used in analy zing Arctic lasin climate; thus, the maps presented here
are probably the most zelialde to be fonnd even thongh same of the records are fragneutary and disappaintingly

short.

2. Methods,
a)  Availability of Meteorological Data. (See Appendix A.)

Data were gathered froan drifting ship and ive stations and over-ice traverses within the Arctic Basin as well as
from peripheral shore stations whese instrument elevations approx mate sca level, Shore station data are relatively
plentiful and generally availahle throngh a variety of standard published sources, Information from drifting stations
within the Aretic ice pack is not so uniformly accessible.

Gbservations from the early ship expeditions between 1872 and World War 11 are mostly found in comprrhen.
#ive, hard-bound reports, often as separate volumes treating the investigations of diserete seientifie disciplines such
as climatology. Observations at U. 8, ice island stations commencing in 1932 are available, with some notalle ex-
ceptions, in gu vernmental coutract reports dealing with particular periods of accupancy under shifting patterns of
scientific emphasis and agency sponsorship. Some records covering rather substantial periods have never been pub-
lished and are available only in the form of original WBAN-10 daily wcather observation forms or manuscript field
notes from the responsible observers.

Prior to 1961, the Saviet Union published a nnumber of journal articles containing data from their manned ice-
floe stations in the “Severnyi polius™ (Northpole) scries, Northpole | (Papanin Expedition, 1937-38) through North-
pole 9 (1960-1961). Since then, daia fram subsequent stations. Northpole 10 through Northpole 20, have not ap-
peared in the open literatire despite the tact that a continuing systematie program has maintained 2 or 3 stations at
a time: during most of the ensuing period. At the present writing. it is nnderstood that Northpole 16. 18, 19, and 20
are still operative. All of these manned stations transmit periodic weather data and position reports: by radioteletype
and these are received through noral inonitoring facilities in Alaska aud northern Canada. Thus, it has been possi-
ble to obtain encaded printonts {unedited) through 1970 for the purpose of this study.

The Union of Soviet Socialist Repnblies has alsa scattered a larger nuinber «f temporary stations known as the
*Severnyi” (North) series. These oprrate for hriet periads, nsually in early suramer. with intensive air support.
There are, in addition, a very large number (pechaps inore than 300 at any given time) af automatic stations which
communicate stored data upon remote radio interrogation of their taped records. These are distrihuted off the
Siberian coast to abwait 85°E. and 170"W. They comprise two types, the so-called “DARMS” (Drifting Autamatic
Radiometearolegical Stations) and the older Alek<eyev Radio Beacans, all ntilized primarily for daily synoptic re-
ports affecting the Soviet mainland. The autamatic stations have relatively shart operational lives, averaging scaree-
ly 100 dayx. owing mainly ta the hazards of tloe break-up in this section of the basin. Inasmuch az neither the auto-
matic stations nor tempurary stations in the *Narth™ series liroadeast an a scheduled lasiz, it is impossible to
assemble usable monthly samnary data (row them in the abzence of published reports.

U. §. Air Farec dropsonde data over the western basin, mainly from the so-called *Ptarmigan™ flights of
the 19505, were examined lat eejected dir to enaemons proldems of estalilishing neaningful plot pisitions for a
given mauth of related oliservations and the nncertainty of altitudes at which the lowest level readings were
transmitted,

Apart from long-term records at shove statians, the most usable data were derived from unswnmarized indi-
vidual almervations, geneeally 2ttt per day, from wanned drifting statims. Many of these have never lefore beca
rednced b mauthly values nar puldished inany torm, Thas., it lecine a lasie eequirement of this stady tlocate
several widely scattered private sonrees o€ ngailiisie 2 bily data and to oltain machine printonts of those remsin-
ing data received throngh telety pe inteecept and stored at USAE, Savieoanental Teclmical A pplications Ceater
in Ashievil e, N, €. The natare of these essentially aneated data Jis reqerieed a mnler of persaal judgments with
respeet tu abnvions ereaes i tsmseeipdion of cacoded weteardtogical datiend grid coorduates. Noonetheless, it is
felt that secandary errues geaerated by this process will kave been eedieed ta vietnal insigaificance through smuina-
rization aid a seheme of statiau clustering to be deseribed later,




b) Data Plotting,

The baxe map ntilized for these analyses was the 13 00MG000 seale ESAF Global Navigation and Planning
‘Dart, GNC-IN, a Transserse Mercator projection (revised Mareh 1908 with tene lincar seale along the 90th werid-
iaw, Thix was seleeted both for i2s general size-seale snitability and for the cnrseney and conformality of its coastline

infermation.

Mean monthly positians for all deift stations with avail, ble meteorological data were established in one of two
ways, Wherever aean monthly plots were given together with weather data in publishedl sonrees they weee nsed
directly. Otherwise. mean positions were calenlated by averaging atitnde st longitnde separately from daily fises.,
In the cases of ecrtain recent Soviet statians which have zigzagged havk and forth acenss the Intermational Date Line,
the coded teletype sy inbols for East and West Quankrants are cleady in error, They are aceasiowally reported as valnes
in excess of 180" Longitnde and are oftenn mised with conventional notation. Ouly by first platting the daily conrse
of individna! coardinate pairs can the errors be detected and a plnsible track established.

Figure 1 locates all nican monthly drift station and over-ice traverse pasitions, The keyed intercannceting lines
must not be constrned a» actnabilritt tracks, They are mclndob merely o simplufy the locating of sivvessive mean
monthly positions in a related series, Only ina very cende way do they approsimate the intricately wandaring
courses of the tre drift tracks. Much in the manner of rnning means, it is only forinitons if a mouthly nean posi-
tion happens to coincide with any real position of the station along its precise line of drift.

Prior to data plotting, separate manthly plot templates were prepared on stable film stoek, each locating the
mean positions of all drift and wver-ice traverse stations for a purticular month together with the fixed positions of
all shore stations to be used. These were nsed repeatec’v to produce the multigle overlays of metcorological cata

plots.

Inspected individually, the monthly plot templates reveal virtually no real concentrations of positious although
they are less dense in the peripheral seas than in the Aretie Ocean proper. I view of the sparseness of the data, this
is perhaps fortunate: bnt, at the same timne, it may he regretted that there are no really tight clnsters from which to
obtain real confidence in the long terin means or extremes. We can ouly hope that we are dealing with great areas
of such general climatic uniformity that the shart-terin record (few stations in targer area groupings) does not deviate
importantly from the long-term record.

Due to the prevailing clockwise water circulation aronnd the Beaafort Sca, few stations have drifted across the
middle of that area (one cach by T-3 and ARLIS I). Similarly, the orientation of the cross-polar ocean current fron
the Chukchi Sea across the Pole to the East Greenland Sea tends to steer the ice pack (hence drift stations) away
from the Laptev coust of Siheria. Considerable numbers of stations were first extablished in springtime in the vicin-
ity of 75% North, between 160° and 180" West. This has created some loose clnstering of carly smmmer data in that
area. With each succeeding month, the tendeney for these clusters to move in a general poleward direction becomes
less pronounced: and, after the lapse of about cne y<ar, the diffusion is so great that the clusters can no longer be
distinguished.

Island stations in the Kara Sea more than compc 1sate for the lack of drift station records there, Both the Kara
and the Laptev Seax are crossed by the shipping route from Murmansk to the Bering Sea so there are, of course.
plentiful shipboard weather records available. Nonetheless. the scason is short (mid-July to mid-September) and the
relatively swift passage of vessels renders monthly data sunimaries meaningless in terms of mean monthly ship posi-
tions. Still, the sparzcness of monthly data here and in the other peripheral seas shonld it significantly diminish
confidence in the resultanl analyses becanse the platting netwark is tied nearby ta the more reliable ring of shore
stations.

From this standpoint, after graaping data by ocean areas, the overall reliability of analytical lines in this atlas
is eonsidcred ta be fair ta gaod (based an a 5-year minimum prriod of record); it is probably poorest in that arca
lying just north of Spitzhergen between Geeenlamd and Franz Joxeph Land wheee island station reeords are short
and outdated. At the present rate of data acquisition, predominantly by the Suvicts, it may take anothyer 20 vears
to accumulate sufficient surface information to upgrade anr knowledge of Aretie Basin climate to the status of
genuine reliability (harring signifivant climatic change). For the time being, it is sumewhat reassuring ta realize that
80 percent of the available data has been acenmulated in the last two decades,

After the data were conpileit and tabnlate ¢ “ato monthly sumniaries, they were transferred to fairsheet over-
lays registered to their respective mmnthly position plot templates. Al data calenlations deemed to be of any eeedi-
bility were plotted on these fairsheets, These which represented serionsly incomplete months (fewer than 25 days
«Frecord) or were othierwise gnestionable were separately distingnished and =ity not includel in the averages for

ocean areas.




Twenty-one uniforne ocean areas approinately 300 statute miles sgnare were arbitrarily lid out over the
Arctic Jeean arca of the base map. For ail of the monthly isoplethic maps in the atlas, the ocean area was analvzed
in the following manner. Dot oppearing within caeh of the 21 ocean areas (nenally 5 to 9 values) were combined
to muke a composite record represented 1o thie center of the sqnare, This was varied in the case of extreme wini-
mnm temperatures wherein the exact locatioa of the lowest temperatare in or immediately adjacent to the square
was used insteadd of the center point. These composite salues together with these of the longest available records at
shore stations comprised the analy tieal network for cach isoplethic fairsheet. This, it may Le said that the resnltant
isopleths are, with few exeepticas, based upon & minimn of five years of record at puints not more than 300 statute
miles from their nearest ueighbor.

For the special purposes of the histogram maps, it was fonud advisable to make composites from larger ocean
areas. To this end. 16 ot the most centrally located of the original 21 synares were divided into gronps of four each
which were approzimately 000 ~tatute miles siquare. While nxable data were less alimdant for these clements, none-
theless, the larger ocean areas are cach represented by 7 to 16 values (3 mininmm 7-year period of reco:d).

3. Comments on lsoplethic Maps. (See Appendin B.)
a)  Mean Daily Maximum Temperature (Figures 2 - 13).

Viewed a3 a whole, the Aretic Basin is coldest in February when incan daily maxina fall below -30°F in the
sector between Ellesmere Island and the Pole. 1t is warmest in July when mean daily maxima are above freezing
in all areas except the cold node off Ellesmere. The first thawing (32°F) izotherin of the warm season appears in
the Greenland Sea in May and is last seen in Oetober in the Barents Sea. The zero (F) irotherm disappears by
May and reappears ir October off Ellesinere.

b) Mean Daily Mininium Temperature (Figures 14 . 25).

The lowext mean daily minimum isotherm, -30°F appears in January along the littorals of eastern Siberia and
the Canadian Aretic istands;: it expands in February and wanes through March. July mean daily minima remain be-
low freezing over most of the baxin, but scarcely below 30°F. Frecuing isotherms appear in June alomg the Siberian
and Beaufort coasts and disappear in Septemher. The zero isotherm of mean daily minimum temperature performs
much like the zero mean daily maximum line. disappeari.g by Mav and reappearing in October off Ellesmere.

¢) Extreme Minimum Temperature of Record (Figures 26 - 37),

The coldest isotherm, -65°F, appears in February (Figure 28) along the perimeter of the Canadian Aretie
Islands and in a pocket astride the International Gate Line between Wraugel Island and the Pole. July minima arc all
below freezing with areas as cold as +13°F in Franz Joseph Land. While the zero minimum isotherin has not yet
been reached in May. all miniina throughoiit the hasin are above zcro in June. It reappears in Septenber to encom-
pass most of the basin. :

d) Mean Dewpoint Temperature (Figures 38 . 49).

Lowest dewpoints of the year ocenr in January, the mininum being -43°F in the area of Enreka Inlet, Elles.
mere lsland. Highest values are reached in Jnly when dewpoints in the upper 20% in the central basin are the lowest
to be found (Figure 45). The freezing line appears first in June and disappears in September. The zero dewpoint
line disappears by May and reappears in October, :

e) Mean Windspeed (Figures 50 - 61).

Mean windspeeds are remarkably constant thronghont the year. The bulk of the basin averages less than 12
miles per hour from December through Amgust. Even during the wimliest month, Octoler, wind speeds average less
than 15 miles per honr over nost of the basin. Thee windiest areas Yseldom averaging greater than 20 mph) are in the
Kara Sea around Novaya Zewmnlya, the Bering Steait, and, to a Iesser degree, in the New Siberian Islands. Lowest
mean wind spevds (generally less than -+ mph) are encomntered in the Canadian Arctic 1ands, principally in the
vicinity of Parry Channel thronghent the year,

4. Comments on Histogran Maps. (See Appendix B.)
a) imaximum Wimlspeed of Record (Figure 62).

Greatest steady windspeeds (not gusts) are seen to ovenr along the peripheral coosts of the basin, Hurries -
force winds (75 mph) are not uicommon in Aretie cosstal reeords and 32+ station of Ruskaya Gavan on Novaya

R ——



Zemlya has recorded 98 miles per hour or greater in all five ronths from December throngh April. I the central
basin, niaximmmn recorded surtace winds are generally below 50 wrilex pee hour.

b) Erequency of Occurrence of Tewperatures < -25°F (Figure 63).

The greatest frequencey of days with low temperatures oceurs aloug the perizueter of Canadian Arctic Islands.
Temperatures at or below -25F ocenr there aml over most of the central basin on 1035 to 140 days anunally.

¢) Frequency of Occurrence of Winds > 25 mph (Figure 61).

In the central bosin. 14 to 23 days per year expericuce winds of 25 miles per hour or greater. All sliore stations
surrounding the basin exceed 253 days while stations in Spitzbergen and East Greeuland exceed 100 days ammally.
Curiously, at Russkaya Gavan, where the greatest windspeeds have been recorded, specds of 25 miles per hour are
only equalled or exceeded ou 69 days per year.

d) Frequency of Occurrenee of lorizontal Visibility Restrietion to One Statute Mile or Less (Figure 65).

Poor horizontal visibility is generally as frequent uver the pack ice of the central basin as it is along much of
the littoral, averaging 72 to 108 days per year restricted to oue statute mile maximum. Substantially greater fre-
quencies do occur in the Clinkchi and Kara Seas and parts of the Canadian Arctic Islandx (up to 189 days annually);
whereas, much lower frequencies are encountered around the Greculand Sea (less than 35 days). There is consider-
able variability of regime, but highest monthly frequencies should be expected in the summer, particularly within
the basin.

5. Comments on Frequency of Oceurrence of Hydrometeors.

Figure 66 illustrates the occurrence of various forins of precipitation which may be encountered on the ice
pack throughout the year. Based on two consecutive years of data from Ice lsland »T-3" while the station stayed
within 330 miles of the Pole, the following generalities can be stated. Suow or slect fell during every month. great-
est in winter (49% in Dec.) and least in early spring (3% in Mar.). Rain, freezing rain. or drizzle occurred from May
through September (175 of the time during July, when snow or sleet fell 217¢ of the time). Fog, limiting horizontal
visibility to one mile, occurred in small amounts in all nionths except January. greatest (nearly 15% of the tine) dur-
ing September. Other restrictions to vixibility (apart from darkuess) including all Corins of precipitation and blowing
mow occurred in frequencies ranging from 2 percent in May to 10 percent in September. There was one unseasonal
occurrence of rain reeorded in November.
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> 6. Map and Graph Fignres, (See Appendin C.)

\ No. Title

1 Locations of Climatic Stations (with nwean mouthly positions of drifting stations ami
nerice thnerses)

3 Mean Daily Manimum Temperature = January

3 o ” " = February

4 "o " ” = March

5 »on » ” - April

6 "o ” " - My

7 » » » *» - Jullf

8 » (1 ”» » - .l"'}'

9 "o " " - Angust
10 "o" ” * = September
11 o " " = October
12 "o P * = Novembher
13 o " " = December
4 Mean Daily Minimim Temperature - Jannary
15 T " " —  February
16 s " » ” = Murch
17 ‘Y = ” = April
l8 ”»" " ”»" " - hl.y
l9 ” » " ” . Ju"c
20 " ”» » " L .lu'y
2l ”»" " ” " -— Aug‘s.
22 - " » " —  Seplember
23 o " » = October
24 "or " ” = November
25 » ”» ”» " - Dcecmbe'
26 Lowest Recorded Temperature = January
27 » » " - February
28 ” " ” - March
” ”»" " » = Apri|
30 ” " » - May
31 » » " = june
32 » ”» ”» - JU|y
33 ” ” ”" - Aug‘s.
k0 ” " » -~  September
35 ” = " = October
36 ” " " - November
37 " " " = December
38 Mean Dewpoint Temperature - January
39 ” » » -— Fcbmnry
40 ” " " = March
4l " » ”" -— Apri|
42 ”»" ”" " . M'y
43 " ”" ”" - June
“ " ”»" ”" -— Ju|y
45 " ” ”»" - Aup‘“'
46 " " " - September
47 N * " = Octolwr
48 - » N = November
49 " » = = December

Ty



Ne. Title Page «

0 Mean Windspeed = Jamary 56
| " ” - Febrary Lory
2 " " - March 5
LX) " " - April wm
S " " ~  May 00
83 " e - June 01
56 . " = July 62
5T " " - Angust w (R}
a8 * - = Septentber 64
59 . i - October 65
60 " = - Navember 66
6l " " - December : 67
62 Maxinuine Steady Windspeed (histograms) 68
63 Mean Nuniber of Day s with Misinurm Temperatuees at or Below -25°F (histograms) 69
64 Mean Number of Davs with Windspeeds Equal to or Greater than 25 mph (histograins) 70
65 Mean Numiber of Davs with Least Horizontal Visibility Restricted to 1 mile or lexs by
Natural Canses (other thau darkness) (histogrant:) 71
66 Percent Occurrence of Hy drometeors Near the North Pole (histogram) 72

Footnote:  Certain inaps among those of Mean Daily Maximuin Temperature,
Mean Daily Mininmum Temperatire, and Mean Dewpoint Temperature
show areas where tentperatures are above the freezing point. On these
maps, the 32°F fine has been added to the sequence of 5-degree iuter-
vals. It is represented ax a dashed line solely to distinguish the freezing
isotherm from the rest and in no way impliex less reliability than the
solid lines, .
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Fig. 66

PERCENT OCCURRENCE OF HYDROMETEORS NEAR THE NORTH POLE
(2 year means from T-3, Apr 1952 - Apr 1954)
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7. Arctic Basin Temperatures During the Last Century.

We often read that older Arctie Jemperatnres were markedly lower than those of receat times, While such
statements may be quite trne of certain years, nandly at onslore stations (e the Kane and Greely expeditions to
North Greenland and Ellesnrere), thie tindings of this stndy with respect to the Aretie Basin prover do not entirely
substantiate snch an opinion,

When the affshore data are compared in periods of two decades Yor the last century,, the fallowing observa-
tions emerge. Mean monthly temperatures of the winter and stmimer seasons prior to the 1910 look essentially
like those of the longtenn reconl. Likewise, every month of the year for the last two decades is virtually indis-
tinguishtable from the long-term comterpart. Spring periods (April and May) prior to 1951 were generally warnier
than the long-ternn means, in some cases appreciably <o, Octobee i the wost variable month owing to its greater
frequeircy of storuis, Mthongh data are scarce, October seems to liave been markedly warmer direing the 187190
and 1911-30 periods and equally deviant o the cold side during the irtervening period at the tum of the centnry.

Extrenie minimnm recorded temperatires are likewise not dominated by the older data. To the contrary, the
lowest all-tine temperatures for every month except March and June leleng to the priod sinee 1954. Extreme max-
imum temperatires (record highs) are faitly evenly divided, on the monthly basis, between the pre-1900 and post-
1955 data.

Notable deviations of mean nonthly temperatnre are found in the data from “Sedov.” “Sadko,” and “NP-1"
in the late 1930's when the entire cold season from Novewber throngh April was significantly warmer than the
long-terin nionthly record. All of this is inconcinsive. however, due to the strong bias introduced by the volume of
data, of which nearly 80 percent are from the lust two decades. Still, the evidence suggests no valid reason to dis-
regard the older data usedin these map analyses.

Mean Tewnperature Comparisons in °F

PERIOD (No. of Months) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1871-1890 (2-4) -28 -30 -28 -5 17 31 3 33 20 4 -11 -20
1891-1910 (4-5) =28  -27 =20 -8 13 30 32 31 7 -5 .18 22
1911-1930(2-3) =27 22 -4 -7 10 29 32 32 20 6 -12 -22
1931-1950 (2-6) -19 20 -22 -8 12 28 32 29 17 2 -7 -14
1951-1970 (40-56) 27 29 28 -14 It 28 32 29 17 -2 -6 -4

Long-term 1871-1970 27 -28 | -27  -12 11 28 32 29 17 -1 -15 -23

Extreme Temperatures of Record (°F)

MONTH MAXIMA MINIMA -
JAN +28 NP-5, 1956/ARLIS-I1, 1965 -62 T-3, 1964

FEB +32 NP-5, 1956/ ARLISIL, 1965 -69 NP4, 1955

MAR +28 Nansen's Trek, 1896/T-3. 1960 -62 Fram, 1894

APR +30 T-3, 1966 47 T-3, 1958

MAY +37 Nansen's Trek, 1896/T-3, 1961 & 64 -24 T-3, 1959

JUN +41* Jeannette, 1U80/T-3, 1958 -9 Jeanuette, 1881
JUL +46* Jeannette, 1881 +19 NP-6, 1956/NP-12. 1964
AUG +1* NP-13, 1964/NP-20, 1970 +3 T-3, 1969

SEP +18 T-3. 1val -24 NP-3. 1954

OoCT +318 T-3, 1Y59 -47 NP-16. 1970

NOV +26* Sedov, 1938/ARLIS I, 1961 -34 NP-16, 1970

DEC +31 ARLIS-1L, 1964 -57 T-3, 1957

® It will be noted in Table 1. Appendix B. that certain of the maxima given above have Seen exceeded by records
from the ships, Tegetthoff and Fram. Howeser, they were not, strictly speaking, within the Aretie Basin at
those: times.

JUN 430 Tegetthoff, in 1873 in Barents Sea AUG  +51  Fram, 189G in hatbor, Spitzbergen
JUL  +40  Tegetthoff, in 18T in Barents Sea MOV 427 Tegetthoff, 1872 in Barents Sea
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APPENDIX A

INVENTORY OF ARCTIC OCEAN STATIONS FOR WIHCH BOTH MEAN MONTULY POSITIONS AND

Period of Revord in pacentheses indwates some mouths were wcomplete, .. oooan
Records which are discontmmons are indicateld by the letter =b™

Ships

Fram (F. Nansen — Norwegian North Polur Exp.)
Jeanrette (G, W, DeLong — US Navy Polor Exp.)
Mand (11U, Sverdrp-Norwegian No. Polar Exp.)

Sadko (Sovieticelecaher)

Sedov( ”

)
Tegetthoft (Weypreeht/Payer—Austr/Hungar.)

Over-ice Treks

Reitish Traas-Arctic Expedition

Nansen’s Sledge Journey

Drifting Ice
Alpha (LSA)
Arlis T(USA)
Arlis I1 (USA)
Charlie (USA)

Northpole 1 (Severnyi poli

Northpole 11
Northpole 111
Northpole 111 alt.
Northpole IV
Northpole V
Northpole VI
Northpole VIl
Northpole VIII
Northpole IX
Northpole X
Northpole XI
Northpole Xil
Northpole XIl1
Northpole XIV
Northpole XV
Northpol: X VI
Northpole XVl
Northpole XVIII
Northpole XIX
Northpole XX
Retcher’s T-3 (USA)
Fletcher's T-3 (USA)

[t

us (SP)-USSR)

(1965 miszing)

Fletcher’s T-3 BRAVO (USA)

Fletcher's T-3 (USA)
Fletcher’s T-3 (USA)

Mon ths of Data COUNT

lan = 57 (5)
Feb = 56 (b
Mar = 36 (5)

Apr
May
Jun

51 (6)
60 (4)
63 ()

80

Jul
Ang
Sep

Period of Mcteorol. Record

Oct 1893 - Ang 1896

Sep 1879 — Jan 1881

Sep 1922 — ful 1924

Oct 1937 — Jul 1938

Nov 1937 — Dee 1939

Aug 1872 — Oct 1873
Sub-total

Feb 1968 — Jun 1969
Mar 1895 - Jun 1896

Jun 1957 — Nov 1958
Sep 1960 — Mar 1961
Jul 1961 - Mar 1965
Jun 1939 - Dee 1939
May 1937 -- Jan 1938
Apr 1950 — Mar 1951
Jul 1954 — Mar 19535
Aug 1954 - Jul 1955 b
Nov 1934 - Apr 1957
Apr 1955 — Mar 1956
May 1956 — Ang 1959
May 1957 — Mar 1959
May 1959 — Apr 1961
May 1960 — Mar 1961
Nov 1961 — Apr 1964 b
May 1962 — Apr 1963 b
May 1963 — Dee 1964
May 1964 — Mar 1967 b
Jan 1966
Apr 1966 — Fel 1968
May 1968 - Dee 1970
Jun 1968 — Sep 1969
Nov 1968 ~ Dee 1970
Nov 1969 - Dee 1970
May 1970 - Dee 1970
Apr 1952 — Apr 1954
May 1955 -- Sep 1935
Jul 1957 = O 1961
May 1962 - Oct 1904
Jan 1965 - Mar 1970 b

Suletotal

TOTAL

07 (2)
05 ()
ok (5)

SOME MONTH LY METEOROLOGICAL DATA WERE AVALLABLE AND USED — luclusive POR given

(35) months

o2
2

10
20
15

a

.

AL

.

(131 months)

(17)
(16)

(18)
7
45
(9
12
(9
(10)
(30)
12
(30
(23)
(F2))
1
(24)
(10
20
(23)
1

23)
32
16
26

(14)
8
25
3
(32
30

)

(1)

..

+

(619 months)
782 manths

Oect
Nuv
Dee

6l (0)
63 (5)
04 (D)
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SELECTED TEMPERATURE AND WINDSI

APPENDIX BB

ED TABLES
FOR DRIFE STATIONS AND OVER-ICE TRAVERSES

Footunotes

missing datia (too scanty or otherwise nuavailabie during data search)
questionable dats (some obsrevat: s missing amld poorly distributed)
record for NP-16, NIP-18, NP1, NP-20. & T-3 continnes after (DT0
oushore record, Nanscu's islaud camp at Capi: Norway

data frow alteruate station, NP-3, after main station was abafoned

whole year of 1956 wmissing from the T-3 record

(Blank spaces indicate station inoperative.)

81



TABLE 1: Maxinunn Recorded Temperature (PF) — not mapped

STATION
Fram

Jeannette

Maud
Sadko
Sedov
Tegetthoff
B.T.A. Trek

Nansen’s Trek

Alpha
Arlis.1
Arlis-11

Charlie
Northpole-1

Northpole-2
Northpole-3

Northpole-4

Northpole-5
Northpole-6
Northpole-7
Northpole-8
Northpole-9
Northpole-10

"

”

Northpole-11

YEAR

1893
1894
1895
1896
1879
1880
1881
1922
1923
1924
1937
1938
1938
1939
1872
1873
1968
1969
1895
1896
1957
1958
1960
1961
1961
1962
1963
1964
1965
1959
1937
1938
1950
1951
1954
1955
1954
1955
1956
1957
1955
1956
1956
1957
1958
1957
1958
1959
1959
1960
1961
1960
1961
1961
1962
1963
1964
1962
1963

JAN

M
1?7

bird
-13
10

18

N . [\
ok =

13

13
14

(10

28

o=

-t
-k =

L -]

FEB

28
-9

30

-6

13
16
9

Glem =3 Fo

&

MAR APR MAY JUN

- NN

[

-

M

16

14
8
(i)

-3

-16

-12

4 82
2
2 36
20 35
MM
15 26
42
20 26
21 N
4 27
17 28
3 32
19 32
4 2
271 37
6 27
16 25
1 33
10 28

(28)

18 30
18*  30°
18 30
0 27
18 30

27
MM
7 25

28
7 19
8 2
15

33
18 21
4
18

25

($5))

82

37
35
39

41

27

38
36

36
36
34

50
36

34
(34)

(35)
37

37
38

37
34

34

36
34

Jo

JUL

38
36
37

16

34
36

37

AUG

37
(51)

40

36

35
34

36

36
34

oo
v

36
M
32

36

LEEEE

36

(32)
4

36

SEP
12
34

35
27

35
32

OCT NOV DEC

v
12
13

31
15

24
2

23

32
31
36
25
21

30
N
2
0
19
30
32
18
7
14

30
19

23 3
4 6
n -2
2 16
8 12
9 4
2 6
20 18
18 27
2 23
27 2
1 5
113
1 -0
1
TR ¥
2% -1
3 1
6 8
11 31
13 10
17 23
9 .12
7 7
) 19
8 4
(21) (25)
8 4
1 1
9 .1
1 9
2 (-13)
! 3
13 7
3 3
6 5
2y 14
N2
14 7
M6



TABLE | {continued)

STATION
Northpole-12

Northpole-13

Northpote-14

Northpole-15

Northpole-16

Northpole-17

Northpole-18

Northpole-19

Northpole-20
Fletcher's T-3

”
”
”»
”»
"
(13
”»
”»
”»
»
"
»
”»
”
”

YEAR

1963
1964
1964
1965
1966
1967
1963
1966
1966
1967
1968
1968
1969
1970
1968
1969
1968
1969
1970
1969
1970
1970
1952
1953
1954

1955

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

w202 o©

< b

~o

[2,]

[ *]
(4]

z

FEB

-13

M
0

-17

b |

Zoondd

o w

& &

M

12

23

®)

34
g
32
N
25
M
28
19

32
28
28

19

APR  MAY JUN

34
36
36

M
34

M

32
34

34
36
34
37
34

37
36

34

32

36

1)

M
34

M

36
32

36
34
36
36
34

37
36

JUL AUG SEP
(43)

30
25
28

M
32

N
25
32
u

32
32

9
14
28
M
9

M

23
21

26
23
i

23

10
12
]
M

7

M

w =~

-
WO N

2w wZT~e

+

OCT NOV DEC

7
3
12

M
21

M

10
12

0
0
2+
-2

10
3
0+
0
3+
3+
0

-5

M

-14

N
W =
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TABLE 11: Mean Daily Maxinnun Tewperature (°F)

STATION
Fram

Jeannette
”"”

Maud

*»

Sadko

Tegetthoff

B.T.A. Trek
Nansen'’s Trek
Alpha

Arlis-l

TR TN S T

Aclis-l

Charlie
Northpole: 1

Northpole-2
Northpole-3

Northpole-4

Northpole-5
Northpole-6
Northpole-7
Northpole-8

Nocthpole-9

YEAR

1893
1894
1895
1896
18°9
1880
1881
1922
1923
1924
1937
1938
1937
1938
1939
1872
1873

1968-69
1895-96

1957
1958
1960
1961
1961
1962
1963
1964
1965
1959
1937
1938
1950
1951
1954
1955
1954
1955
1956
1957
1955
1956
1956
1957
1958
1957
1958
1954
1939
1960
1961
1960
1961

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 -5 -14
20 .25 28 0 18 32 34 33 a 0 -7 25
RASE ] 226 14 14 31 33 31 20 0 -16 21
2800 22 7 5 17 32 4@
200 (19 (I
3 30 (1) () () (33 @) G & (D) 1) 1y
22 (19) (-33)
25 12 -6 7
26 R e 0 12 31 34 a3 n -7 -25
-18 23 20 - 14 31 33
v @ 2
-1y ¢12) (-13) (2) (15) (31 (33)
® (2
Cl10) ¢12) ¢1o) () (16 (2B) @33 @B @8 (1D D (I
(200 ¢16) 29 ¢ (1) @0 @H @ (19 ©) (1) 10
(36) (18) (V) (B) (-16)
(13) (24 (200 (1) (23) (36) (39 (36) (27) ()
—————————————— insuffieient duta for estimations
32 33 29 16 8 14 -30
-19 .28 -20 -14 12 31 35 33 16 -3 -12
(23) B ¢12) (13
-16) (24) (29)
35 33 28 9 -2 -13
-4 .15 -10 1 13 32 34 31 21 6 -4 -20
33 .26 32 -12 14 32 i 32 19 o) 8 -12
30 .28 23 -13 8 31 33 31 18 1 -7 9
-i6 3 -8
@ @3 @2 @20 ) (12) (20
(16) 29 33 31 15 0 -5 -6
-12
-2 17 31 34 31 22 8 -12 25
29 .25 -17 R
(33) (31) (18) (14) (-13) (-18)
(:28) (-28) (-200 (D" (1H* (BD* (33)*
M M M (:3) -I3
24 31 21 -12 11 30 33 31 18 3 .22 -23
22 .18 -30 -13 10 (200 (33 @3 (13) (20 (b 0)
15y (¢17) (-18) (-13)
7 (14) @0 (33) @2 (2% (B) (2) (22
(-12) (1) (29)
19 28 32 29 (24) 8 1) 19
M M M M h'| M 32 30 22 5 9 -30
-19 22 -18 -13 11l 30 32 32 20 -1 21 -14
15 30 (13) 2 13 9 18 32
22 .30 21 17 9 29 33 32 16 -3 -13 17
30 .33 -28
30 33 31 20 6 10 .19
23 .18 13 ird 16 3 33 31 21 6 -12 -11
16 .25 27 -8
22 32 34 32 25 8 -7 -15
17 .28 -30



TABLE 11 (continued)

STATION YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Northpaole-10 1961 -9 20
" 1962 ¢I15) ¢18) (1) H 10 =\ 32 W 2W M M35
" 1063 227 27 32 9 12 31 33 20 20 -3 -15 -16
I’ 1964 38029 260 15
Northpole-11 1962 13 28 32 @3n M M M 25
" 1963 31 23 28 (-7
Northpole-12 1963 17 30 34 29 21 -1 9 -9
” 1964 340 34 30 13 9 28 33 32 17 4 -1 -23
Northpole-13 1964 16 30 34 33 20 5 6 27
* 1965 M M M M M N M M M M M M
» 1966 27 19 -8 11 26 33 31 19 9 13 - 15
” 1967 27 38 22
Northpole-14 1965 M M M M M M M M h| M M M
” 1966 -24
Northpole-15 1966 (-4) 11 27 32 32 15 9 -13 -12
» 1967 28 34 -26 9 14 28 33 30 25 3 13 22
" 1968 -19 31
Northpole-16 1968 . 20 30 33 32 23 4 .23 .22
” 1969 26 28 25 -10 13 30 33 30 25 0 - 17 -16
” 1970 17 26 23 14 14 27 32 31 17 4 14 24+
Northpole-17 1968 32 34 32 20 3 a5 25
. 1969 21 20 4 17 6 29 32 30 19
Northpele-18 1968 -1 .16
” 1969 A3 24 21 2 10 32 31 32 27 2 9 .14
" 1970 16 <17 -2l 13 13 27 32 30 21 1 6 21+
Northpole-19 1969 -15  (-15)
, ” 1970 12 15 (-15)  -10 18 28 32 30 23 5 5 20+
Northpole-20 1970 17 31 33 31 2 i 9 17+
Fletchers T-3 1952 -5 22 30 33 31 18 5 -14 -22
b 1953 23 .27, 33 -8 20 30 33 25 16 S | -20
H 1954 29 33 -39 7 N M M M M M M M
” 1955 M M M M 6 30 34 31 15
” 1957 ' 35 31 15 3 15 -4
» 1958 17 30 25 17 14 34 35 34 24 7 <19 “-15
n 1959 22 7 22 -4 18 33 36 34 29 12 5 -7
» 1960 (-29) -6 -7 1 25 34 35 33 25 12 84 -16
= 1961 - 21 -14 (-1) 28 35 35 33 33 (25
» 1962 17 33 33 30 19 5 4 23
» 1963 -31 26 33 -11 11 28 33 29 19 2 10 16
= 1964 41 41 30 -18 11 32 34 33 18 1 M M
e 1965 26 2 -18 -6 19 30 34 M4 23 10 (1) (21
o 1966 (22) -24 .22 7 (@) 3 3 32 22 0 -1l -13
” 1967 21 28 .23 -1 15 30 32 29 22 9 5 21
» 1968 A7 4 20 9 16 33 34 32 20 3 16 -21
" 1969 260 029 32 .12 11 29 32 29 21 1 M M
e 1970 M M 28 M M M M M M M M M+

T —



TABLE l1: Mean Temperatare (YF) — Not Mappud

STATION YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Fram 1893 -5 - 12 20
u 1894 32 32 45 -6 14 29 32 30 v B ] 24 -1
" 1895 20 1S ] .20 10 R\ 32 u 15 -0 24 27
" 1890 35 31l -2 -1 13 29 32 (36)

Jeannctte 1879 (26) “ 9 D
. 1880  (-36) (-35) (:21) (:3) (18) (30) (33 @H A (B (16) (30
g 1881  (27) (24) (-38)

Maud 1922 @y 22 7 -11 13
" 1923 -31 A5 .22 -5 9 29 32 12 19 6 -13 .30
" 1924 22 .28 25 9 11 29 31

Sadko 1937 14 1 -8
" 1938 15 .18 .18 -3 11 29 31

Sedov 1937 2 8
" 1938 A4 18 14 -3 12 26 31 30 25 9 -7 9
" 1939 24 22 .34 12 8 28 32 29 16 1 -7 -16

Tegetthoff 1872 33 15 2 12 -22
" 1873 19 .30 .25 -7 16 31 a5 33 24 1

B.T.A. Trek 1968 (-26) 15 .17 14 27 34 30 18 0 -24 33
" 1969 35 33 38 .15 16

Nansen's Trek 1895 -34) 21 11 30 32 29 (21 0 -11 -11
" 1896 18 11 -10 9] 17 (32

_ Alpha 1957 29 32 R 3 -18 34
" 1958 -26 33 -26 -19 8 29 33 32 12 -8 -13

Arlis-l 1960 20 -1 A7 -20
" 1961 21 29 32

Arlis-11 1961 32 30 23 2 -10 .23
" 1962 20 22 -16 3 9 29 31 28 17 0 12 -28
" 1963 39 .33 -38 20 10 29 33 29 15 4 16 221
" 1964 36 35 30 18 -4 27 31 29 14 5 17
" 1965 22 9 .13

Charlie 1959 ) 30 32 30 18 -4 -14 23

Northpole-1 1937 (149 27 a3 29 9 6 12 12
" 1938 -18 -

Northpole-2 1950 -9 13 30 32 29 17 2 T 29
" 1951 34 30 .21

Northpole-3 1954 32 29 14 9 -18 .22
i 1955 .33 33 .24 .11*  10*  29% 32+ '

Norlhpolc-4 1954 30 19 i -10 .20
" 1935 27 -3 24 .13 8 R ] 32 30 16 -1 - 26
" 1956 26 23 34 .16 9 24 31 30 (1) (B (6) (1)
" 1957 (:22) (21) (-22) (-16)

Nocthpole-5 1955 -11 10 28 31 31 16 0 .26 26
b 1956 A7 16 .26

Northpole-6 1956 17 20 k]| W (2 () ¢13) ¢1e
" 1957 M N M M M M 32 2 B | 13 -3
" 1958 280 200 23 -18 8 24 32 31 15 T -24 20
v 1959 M M M M 9 m 32 30

Northpole.7 1957 13 02 @) 210 3 200 343
" 1954 27 35 A5 .20 0 2 30 31 12 -1 -18 22
" 1959 -33 -35 -30

Northpole-8 1959 (15 20 32 30 18 3 12 22
' 1960 26 -20 -19 -10 14 2 32 2 18 4 14 o g

20
" 196l 24 -32 230 -13
Northpole-9 1960 17 29 32 R 21 | -13 =2

1961 28 43

46




TAILE 11 (contimed)

STATI v

Northpole-10
Northpole-11
Northpole-12
Northpole-13

Northpole-14
Northpole-15
Northpole-16

Northpole-17
Northpole-18

Northpole-19

Northpole-20
Fietcher's T-3

YEAR

1961
1962
1963
1962
1963
1963
1964
1964
1965
1966
1967
1965
1966
1966
1967
1968
1968
1969
1970
1968
1969
1968
1969
1970
1969
1970
1970
1952
1953
1954
1955
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

JAN

M
-29
-29

M
-2

-32

L]
b

B |

®

FER

20

o0

27

-37

M
23
40

M

37
-33

-35
-24
12
-28

-29

-30
-29
-33
-38
-35

M

-15
26

-32

-33

M

31
-25

M

-29

-28

el
-39

-25
-23

(-18)

13
-10)

M

7
-1

-14
-18

-20

-14

-12

-12

-23
-15

-6

8

-16

5y

-10
-1

-13
-18

M

17
10
12

(13)

16
14

18
M

10
20
21
15

Il
14
13
12

M

MAR APR MAY JUN

-
2

9

27

28
26
29

M
24

26
26

28

19 83 13 1s
NeEHGE

30

27
8
28
28

N

EY
-

30
a8
30
32
32
26
30
25
32
28
29
26

M

JUL

R
32

31

32
31
32

h |
32

M

31

a9
-

32
31
3
32
31

30
31

31
31
32
32

M
32
33
33

2
32
32
32
32
33
33
31
32
31

M

Rrg

(29

26
20
31

M
30

M

30
29

31
28
30
30
28

28

32
30
31
28
26
30
31
3
28
30
26

AUG  SEr

20

7

(3)

8
4
17
M
16

M

20
”
13
1?7
15

23

19
19
14
12

M
il
11
19
26
20
31
v
14
12
18
19
19
13
14
M

A1

o -

-

[

-—

X dadae Qb de OO

et
-

NOV DEC
1y -3
M -27
-19 20
b -28
-14 -14
-15 -29
-10 -30
M M
15 20
M M
-16 -16
-6 21
27 -25
-20 -16
.20 .29 +
20 29
14 20
-13 -17
12 25+
18 (-18)
9 2%+
-12 21+
-8 -26
-16 24
M M
21 -39
-25 -2
a2 24
-14 -10
-12 27
-16 -22
M M
14 -26
-16 -18
210 25
-2 -28
M M
M M+



TAULE IV: Mean Daily Minimnm Temperature (°F)

oTATION

Fram

Jeannette

Maud

Sadko
Sedov

Tegetthoff

B.T.A. Trek
Nansen's Trek

Alphs
Arlis-1
Aris- 1)

Charlie
Northpole-1

Northpole-2
Northpole-3

Northpole-4

Northpale-5
Northpole-6
Northpole-7
Northpole-8

Northpole-2

YEAR

1893
1894
1895
1896
1879
1880
1881
1922
1923
1924
1937
1938
1937
1938
1939
1872
1873
1968-69
1895-96

1957
1958
1960
1961

1961
1962
1963
1964
1965
1959
1937
1938
1950
1951
1954
1955
1954
1955
1956
1957
1955
1956
1956
1957
1958
1957
1958
1959
1959
1960
1961

1960
1961

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1y .18 26
-38 40 -4l -15 9 26 31 27 10 17 -30 37
35 -4l 372 5 24 29 23 9 6 .30 .32
-4l 370 .12 -8 o 26 30 (39
22) O 1) I8
) 39 (31) (8) (13) @5 @ ((B0) (10) (11) (21) (-34)
(3D (29) (42)
19 3 -5 .18
34 21 28 .12 4 2?7 30 30 13 0 .18 .34
26 33 30 12 8 26 29
9 % 13)
19 23) 29 (9 (M (26) (29)
(3) ¢13)
C18) (23) 200 (9 @) 2 (29 @B @2 @) (12 14
(-28) (27) (H0) (¢18) (B (25 @BO) @ (1) (4 (1) 21
@0 (12) (3) (17) (-28)
(23) (37) (30) (1) B @O G ¢ @) b
—_— insufficient data for estimations— —_
27 31 24 6 2 .21 -38
-31 38 .31 23 4 28 31 31 7 .13 -18
(13) () (22) (-25)
(-26) (:34) (37)
29 2?7 17 S5 20 32
-26 29 .22 .1 4 25 28 25 10 8 .22 .36
45 40 43 24 5 35 30 24 7T A3 26 .31
42 42 .38 .25 -1 24 27 27 8 .12 .25 .25
28 20 24
(<9 @G (28) (16) (7) 1T (-26)
@an 25 31 2?7 3 4 19 .19
25
' (4 10 29 30 28 13 .3 2 .33
-38 35 4
' @)y @y o ) (23) (27)
(-:38) (-38) (-28) (-15)* (7)* (28)* (30)*
M M M (15) .37
29 38 27 .19 6 27 30 29 13 5 28 30
33 27 39 a8 6 (22) (29 (29 @ ¢y 9 (7
-3 (-25) (-26) (-19)
(-15) M @) @30 @0 (1 5 31 3
(-22) (21) (30)
14 25 29 26 (2 L) 17 20
N M M M M M 30 27 15 <4 17 37
30 30 .28 .23 5 27 31 29 11 -13 28 .26
1 27 @3n 2 5 0 23 .38
32 -39 28 .23 4 26 31 29 6 60 22 2
-36 -J8 -3l
28 30 28 15 -1 16 .24
a0 23 23 e 12 26 31 29 17 -1 -8 .21
32 38 33 v
10 26 30 27 14 6 .19 .28
-30 -3 36



TABLE IV (rontinued)

STATICN
Northpule-10

”"

”

Northpole-11
Northpole-12

Northpole-13

»

Northpole-14
Northpole-15

Northpole-16
Northpole-17
Northpole-18

Northpole-19

Northpole-20
Fletcher’s T-3

YEAR

1901
1962
1963
1964
1962
1963
1963
1964
1964
1965
1966
1967
1965
1966
1966
1967
1968
1968
1969
1970
1968
1969
1968
1969
1970
1969
1970
1970
1952
1953
1954
1955
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

JAN

19
35
42

-37
-40

- M
-31
-33

|
-35

-36
-25

-32
-25

-21
-22

-20

-31
40
M

-28
35
(-:35)
14

-37
47
-36
(-32)

31
-26
-39

M

FEB

22
31

-29

-31

-40

N
27
42

N

40
-35

-32
-30

-30

-30
23

21

-36
-13
M

-1
-32
-18
-34

-32
47
-35
-35
-38
43
-l

M

MAR

17
40
36

-35
-36

M
-33
-28

M

-32

-31
-31

-0
--45
M

-37
-38
-20
-26

37
-39
26
-33
-4
-30
43
-39

APR  MAY JUN

, .
1S

(-13)
23

M
-16

M
(-10
-13
-18
-22
-23

-10
-19

-13
-16

16

M

-28
-26
12

(-14)

20
27
-18
(24)
-18
24
M

89

& o

L |

9

26
27

26

26
24
28

M
22

M

26
25
27
27

27

2

24
27
29
30
25
28
21
31
27
25
24

M

JUL

30
31

30

30
29
30

M
31

M

30
31

31

29
30
3r
30

29
30

(30)
29
31
31

M
31
32
30
30
30
28
31
31
30
32
31
30
31
29

M

AUG SEP
26 17
27 1

@) M
23 15
28 11
2 14

MM
29 13
MM
28 9
8 19
30 17
2 19
29 9
28 14
2 11
28 (18)
2 15
B 15
29 16
28 9
21 7
MM
28 7
2% 8
30 14
29 23
28 15
29 30
27 15
23 8
28 7
27 12
29 14
2 16
27 6
2 6
NN

OCT NOV DEC

—_ .
Taobed

—

o e, .
W DO O W o

e &

&4

—
[~

>
=4

-

-

¢13) 26
M -2
23 24
M 31
-19 -19
-19 .35
4 33
M M
17 25
M M
-19 20
20 .23
31 .28
23 .22
-26 34+
25 .33
17 24
17 .20
-18 28+
21 (21
13 24+
-15 25+
22 .30
22 .29
M M
26 43
-31 27
-18 .30
-19 .16
15 31
23 .29
M M
(-19) (31)
-21 24
27 .30
28 .35
M M
M M+



TABLE V: Minisuu Recorded Tesperature (F)

STATION

Fram

Jeannctte

Maud

Sadko

Sedov

Tegetthoff
B.T.A. Trek

Nanser's Trek

Alpha
Arlis-1

Arlis-11

”»
"
”

Charlie
Nocthpole-1

Northpole-2
Northpole-3

Northpole4

Northpole.5
Northpole-6
Northpole-7
Northpole-8

Nu=*hpole9

YEAR

1893
1894
1895
1896
1879
1880
1881
1922
1923
1924
1937
1938
1938
1939
1872
1873
1968
1969
1895
1896
1657
1958
1960
1961
1961
1662
1963
1964
1965
1959
1937
1938
1950
1951
1954
1955
1954
1955
1956
1957
1955
1956
1956
1957
1958
1957
1958
1959
1959
1260
1961
1960
1961

JAN

-4
-39
-58

-50

40
-36

-35

M
46
47

47

47
-57
-45
42
-53
-60
-33

N
-3l
-3l

44
43

40

FEB MAR
58 .62
Sl M
34 46
50 .53
42 45
37 a7
46 43
4+ 30
4N
39 47
51 44
42 44
53 53
.51

35 -2

45 51
49 47
42 .36
50 57
54 51
38 .38
48 42
47 45
69 40
42 58
(-38) (49)
47 56
MM
40 .36
45 42
56 47
44 47
53 47
59 52

APR  MAY JUN

-37
-37
-J0

24
-26

-4
-24

-29
M
-35

.38
42
.38
37
13}

-38

b
‘h

-40
45

-28

-35*

-31
31
(-33)
-31

h|
-35
-40

-31
-30

15
-9

"

&

°oZh

-13

-13

2

4.

& ZhH &

14
12
19

19
Y

i3
12

19
)]
18

13
16
(6)
19
(21)
(19)
13

10
11
13

22
18

19
16

10
h|
16
19
12

2

19

JUL

26
26
27

26
24

26
M
26

28
30

23
(30)

26
27
23
22

23

28.

25
28

19
25
28
M
218

26
30

26

AUC

18
17
(29

26

26

N
19
19

29

23

19

=

20
14
16
16

19
14

20

16

23
25

18
19
16
i4
23

19
19

17

SEP
-1
-15

7
0

2
-3

-24

M
-15
(15)

OCT NOV
(-20) -30
34 4
22 47
a7 2
A4 .33
a1 .30
a3 .29
(1) 33
5 .32
25 40
o8 .32
-20
29 .38
Q3 .33
23 .30
31 .25
22 33
29 .38
29 42
38 44
27 40
26 .38
32 .32
23 35
22 .36
M (31
20 42
(-26) (-27)
20 .36
C17) (35
26 .29
35 40
22 .36
42 .36
29 40
15 .51
A7 .38

DEC

37
-
-50

-26
48

-28
-4

38
41
32

47

43
-49

-53
-+
(-36)

45

(-45)
54
-0
56
40

-40
-36

-13



TABLE V (continued))

STATION
Northpole-10

Northpole-11
Northpole-12

Northpole-13

Northpole-14
Northpole-15
Northpole-16
Northpole-17
Porthpule-18

Northpole-19

Northpole-20
Fletcher’s T-3

YEAR JAN
1961
1962 -36
1963 <19
1964 -51
1962
1963 -51
1963
1964 56
1964
1965 M
1966 44
1967 51
1965 M
1966 -35
1966
1967 51
1968 44
1968
1969 44
1970 40
1968
1969 51
1968
1969 -36
1970 40
1969
1970 -36
1970
1952
1953 43
1954 -53
1955 N
1957
1958 61
1959 -55
1960 (43)
1961 (-33)
1962
1963 55
1964 -62
1965 51
1966 -53
1967 61
1068 -52
1969 52
1970 M

FEB

-k

-44

40

-38

M

49
M

47

42
42

-51

42
-38

-36

-50
-60

M

43

a1
41

42
-58
-51
45
-36
-33
-61

N

MAR

-3
-51
-49

-5l
-5l

M
44

49
N

-53

49

49

-54

45
-35

-31

-39
-39
M

-51
-54
42
42

34

47

-51
-52

APR  MAY JUN

24
35

44

(-38)

M

-22)

20

a8

g8 &

91

-13

-8

-1

-15
-11

M

17

N

-13

0

-13
-11
-13

14
10

18
12

16
12

14
14
19
20
M
23

13
20
23
17
13
21

24

17

M

JUL

a8
24
28
19

2B
N

M

27
30

27
21
27
27
28

23
25

D14
-

8¢

B2R=K

3]
-3

cRBRENREBERY

AUG SEP
agy 1
6
14 3
100 .1
vy 8
25 .1
MM
9 8
MM
6 9
23 6
25 0
14 3
18 -6
21 2
4 9
23 10
18 8
18 4
18 -2
17 4
9 .7
MM
18 .15
15 17
25 7
24 5
21 -2
25 27
8 2
6 .16
17 22
m 9
9 9
15 -2
18 6
3 .4
MM

ocr

N
.59

M

99

22
-18
N

42
M

40
-26

e
tdaa

-33
47
-31

-18
-24

-20
24
-32
-35

M

35
33
25
16
an
.22
24
31
20
37
26
36
32
M

NOV

(-35)
M
42

M

Bl
31
-31

M
-36

M

-33
-38

40
-36
-4
45

27
=

-4+
-29
42
42
46
-38

]
Bl

50
42

-
X

-33

-32
-4
M
-26
-39
43
37
M
M

DEC

-53
47
44

-5l

35
54
53

M
53

M

-35
-38

44
35
-51 +
-56

45
-40
47+
27
45 +
47+
40
46
M

57
46
42

T .37

46
40
M
45
43
44
-50
M
M+



TABLE VI: Mean Dewpoial Temperatures ('F)

STATION

Fram

Maud

Alpha

Northpule-1
Northpale-2
Northpole-3

Northpole-4

Northpole-6
Northpole-7
Northpole-8
Northpole-9
Northpole-10

"

"

Northpole-11
Northpole-12

Northpole-13

”»

Northpole-14

Northpole-15

Northpole-16

Northpole-17

YEAR

1893
1894
1895
1896
1922
1923
1924
195¢
1058
1937
1938
1950
1951
1954
1955
1954
1955
1956
1957
1956
1957
1958
1957
1958
1959
1960
1961
1960
1961
1961
1962
1963
1964
1962
1963
1963
1964
1964
1965
1966
1967
1965
1966
1966
1967
1968
1964
1969
1970
1968
1969

JAN  FEB
R TR
45 .
38 .33
MM
MO
26 40
23
40 36
(37 (37)
32 40
2 .29
(-27) (22
MM
25 .29
30 .38
20 o8
27 .38
28 .38
2 .5
36 - (-34)
42 36
8 30
42 42
MM
31 .2
a5 46
MM
33
36 41
26 36
31 -3
24 3
30 .o8

MAR APFR

.39 K
G4 24
-4 .5
M M
M M
33 .26
-15
25
27 M
29 .19
36 .20
€27)  (-26)
M M
25 20
28 .23
23 .13
34 .5
-36
20 8
42 .7
25
36 (-19)
38 .23
M M
345
-29
M M
12
33 .15
33 8
-31 22
43 .23

MAY JUN
10 26
i 20

9 Rog
4 R

7 247
27

6 g
25

11 28

9* @) 30)*

o

—
-1

vnEoZa

4

10
M

M

15

10

26
22

24
M
27
M
26
N
26

29

25

24
~

-
28

N
22

M

23
24

26
20

9y
-

26
25

JUL

30
31
31

31
30
31
32
32

31

30
(30)

30
31
32

h|
31

M
31

31

28
3]

29

30
30
31

h|
3

N

30
31

3

9
30
31
30

AUG  SEP

24
26

(33)
3

R
3
b

28

(28)

29
(28)

26
27
30
25
30

N

aw

29

(24)
26

(28)

24
2
30

M
29

M

29
27

30
27
29
29

26

OCT NOV
8) -I5
14 a3 .
12 . .25
21 6 .14
17 3 .17
1 3 .8
12 9
6 10 .7
4 4 .23
(12)  (5) (22
4
13 5 .28
@) ¢13) (9
20 1 a7
16 -2 .5
14 .0 .27
T 2 .25
9 .14 .23
M M M
1T 1 .9
20 1 .17
-16
6y M M
15 .10 20
(. M M
17 10 18
11 4 19
4 2 4
M M N
14 14 .8
M N N
100 a7 21
20 6 -9
19 0 .31
0 .7 .22
1 a4 .25
15 .7 .22
13

DEC

(-

-25
-30

R d

-34
-25

22
-36
-31

M

-32

-34

-15

-35

26)

(-6)

-19
37
-23
-38

Q=

1]

A}

-22

-26

-34

-19
-36
-35

M

-24

M

-20
24

o

RYRe
-33



TABLE V1 (continued)

STATION YEAR JAN FEd MAR APR MAY JUN JUL AUG SEP OCT NOV PEC
Northpole- 18 1968 -18 .22

" 1969 19 30 -28 -7 v) 28 29 28 20 6 15 .19

” 1970 22 .4 25 a8 10 2 30 28 15 6 16 27+
Northpole-19 1909 21 21

" < 1970 20 2 2 g7 13 25 30 8 17 3 13 26+
Northpole-20 1970 (2) @ @9 % A5 10 47 .23+
Fletcher’s T-3 195258 M N M M M M M M M A M M

" 1959 38 32 40 oNn 3 24 29 30 23 1 .19 .33

" 19¢0 40 .21 22 13 16 28 31 30 19 4 20 s

" 1961  (16) -3¢ .26 .16 11 28 32 10 0 (18) M M

" 1962 M M M M M M M M M M M M

” 1963 M N N N M M 31 26 13 7 17 23

” 1964 42 k| M (13) 4 26 30 29 11 -8 M M

” 1965.67 M M h| M M M M M M M M M

» 1968 M N M N M 24 29 28 S 5 .36 (-29)

= 1969 (40) (39) (<44) -30 2 24 27 22 7 2 M M

” 1970 M M (49 N M M M M M M M M+

93



TABLE VI1: Mean Windspeed (rades per hour)

ZTATION

Fram

Maud

Sadko

Sedov

B.T.A. Trek
Alpha
Arlis-1

Artis-1l

" Charlie

Northpole-1
Northpole-2
Northpole-3

Northpole-4

No:lzthpolc-(i
NoEthpoIe-?
No:lzlhpole-a
N o:;lhpolc-‘)
No:thpole- H

Northpole-11

Northpole-12

YEAR JAN FEB

1893
1894
1895
1896
1922
1923
1924
1937
1938
1937
1938
1939
1968
1969
195¢
1958
1960
1961
1961
1962
1963
1964
1965
1959
1937
1938
1950
1951
1954
1955
1954
1955
1956
1956
1957
1958
1957
1958
1959
1959
1960
1961
1960
1961
1961
1962
1963
1964
1962
1963
1941
1964

8.1
10.1

12.1

2.4

148

10.1
11.9

8.1
8.5
11.4
125
9.8
13.0
16.0
94

10.2

(10.0)

12.1 -
16.0

10.4
11.7

10.9
119
7.2
8.7

9.9

67

il
R
13.2

9.8
8.1

9.8
9.1

10.1
(6.9)

11.4
10.6
10.2
164

12.0
(7.6)

10.8
14.8

M
5.6

12.8
10.6

9.1
9.0
(9.5)
105

9.4

-1
-

MAR

103
T8
11.0

7.6
5.8

8.3
8.6
9.8
8.1
6.9

6.6

. 10.2

12.7
11.3
14.7
139

6.9

(8.8) (10.2)*(10.0)* (8.6)*

10.0
124

M

3.1

5.3
13.6

128
8.5

9.3
9.3
6.0
14
9.9

9.0

APR

9.2

-
[

10.0

8.9
8.1
125
8.1
9.2

4.1

13.2
10.1
10.6

9.0

108
10.6

M
5.1

3.3

1.9
10.6

11.5
84
10.7

(13.9)

10.7

MAY

14
1.0
11.0

173

9.9
143
115

9.2

6.6

10.5
10.1
10.9

9.7

109
10.4
10.7
N
4.6
7.7
4.2

10.6
10.5
1.2

6.9
11.1

64
10.3

JUN JuL
B0 98
128 1.2
9.2 80
101 8.7
89 6.7
130 10.7
9.7 130
159 98
9.2 92
(8.1
9.0
73 69
10.7
123 138
83 113
129 107
9.6 106
114 87
105 74
1.2 113
(13.4) (12.4)
13.7 152
M 79
58 55
1.5 M
48 39
119 119
1.6 93
1.1 103
104 109
80 91
1.2 129
78 62
124 120

12.7
10.5

120
15.8
10.6

9.1

10.1
1.0

12.8

(8.3)

13.5
M
10.6
@l
8.1
8.7
44

10.3
7.6

12.3

SEP  OCT
0.7
10.7 12
105 10,1
119 114
98 11.2
10.3
152 119
148 139
8.1 104
66 114
82 85
122 144
1.5 99
140 132
125 138
10.1 144
116 120
85 83
114 68
9.1) (1L.1)
1.5 129
M M
109 136
69 49
64 5.5
54 83
53 4.6
11.0 13.0
126 13.1
104 122
108 M
11.6 85
132 M
142 05
96 113

NoOv

10.1
LR
9.4

9.4
8.1

1+.3

11.6
14.1
13.9

9.2

6.7
6.3
10.6

15.1
120
12.2

12.1

9.7
17.9

8.3
(6.9)

14.5
1.5
M
8.7
- 6.2
6.9
4.4
5.0

11.2
11.0

10.1

14.1
M

113
M

12.0
79

bes

v.2

13.0
8.5

9.6
6.1

11.6

6.9
16.3
14.3
10.4

13.6

84
10.8
12,7
17.1

4.9
(7.3)

15.0
11.0
M
12.3
4.0
6.3
34
44

15.3
11.7

10.0
8.1
9.1

1.7
9.1

12.8
)



TABLE VIl (contitmied)

STATICN
Northpole-13

Northipole- 14
Nortlipole-15
Northpole- 16
Northpole:- 17
Northpole-18

Northpole-19

Northpole-20
Fletcher's T-3

YEAR

1964
1965
1966
1967
1905
1966
1966
1967
1968
1964
1969
1970
1968
1969
1968
1969
1970
1969
1970
1970
1952
1953
1954
1955
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

JAN

M
1.2
10.6

M

o8

8.3
9.6

10.3
15.0

10.0

9.1

12.0

-
[0

N

to.8

12.0
(10.7)

1.2

7.0
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Temperature

Degrees F

45
40
35
32

30
25

15
10

modhen

1F°
1co

0.555 C°
1.800 F°

APPENDIX C

TABLE OF CLIMATIC MEASUREMENT EQUIVALENTS

(for ceference purposes when using the maps in Section 6)

Degrees C

10.0
7.2
4.4
1.7
0.0

-1.1
-39
6.7
94
-12.2

-15.0
-17.8
-20.6
-23.3
-26.1

-28.9
317
-H4
37.2°
40.0

428
45.6
48.3
-51.1
-53.9

-56.7

Windsp::d

Miles per Hour

o

SN

o

12

16
18

25

35
40
45

60
65
70

75
80
85
9%
95

96

Meters per Second
0.447

0.394
1.788
2.682
3.567
4470

5.364
6.258
7.152
8.046
8.940

1L175
13.410
15.645
17.880
20.115

22,350
24.585
26.820
29.055
31.290

33.525
35.760°
37.995
40.230
42.465

Knots
0.686

1372
2.744
4.116
5.488
6.860

8.232
9.604
10.976
12,348
13.720

17.15
20.58
24.01
2744
30.87

34.30
37.73
41.16
44.59

" 48.02

5145
54.88
58.31
61.74
65.17



UNCLASSIFIED

Security Classifivation
——— O
DOCUMENT CONTROL DATA-R& D
(Sncurity clonsilication af title, body of abst-ect and indeniry musl b when the ropert 1a ¢l J]
1. ORISINATING ACYIVITY (Corporats auiher) 36. AEPOAT BECURNITY CLASBIFICATION
¥arth Sciences Disision, Geographic Sciviess Laboratory UnelassiGivd
U. 8. Army Engineer Topographic Laboratories (T
Fort Bebvair, Viesinia 22000

3. REPOAT TITLE

SURFACE CLIMATE OF TIIE ARCTIC BASIN

4. OEBCRIPTIVE NOTED (Type 3f repert and insiualv. iates)
Atlas of climatic maps- selected elements

5. AUTHORIS) {'hll name, middle initial, s s\ name)

Andrcw D. Hastings, Jr.
|5  AEPORT oATE 76 TOTAL NO. OF PAGES 7. NO. OF REFS
December 1971 98 _ 82
[T6. CONTRACT OR ERANT NO, 6. ORIEIN TOR'S REPOAT NUMBER(S)
& PROJEET MO, ETL-TR-71.5
. ) &F.":'.'.:}’“' NO(S) (Any oiher Aumbere $ho! mey be seoigned
[}

e —— —
10. DISTRISUTION STATEMENT

Approvcd for public release; distribution unlimited.

" ﬁ.’hlu'""ﬂ' NOTES 15, SPONBORING MILITARY ACTIVITY

Engineering Laboratory, Hanover, N. il.

ARPA thru U. S, Army Cold Regiurs Research and

T8 26sYRACY

Thn report contains maps showing the distribution of monthly means and extremes of temperature,

windspeed, dewpoiat, and visibility within the Arctic Basin. These clements were selected because of their
significance to the design and operation of large, Surface-Effect Vehicles which may be required to perform
transportation services in that area. The distributions are dcrived from a con: iderable amount »f observa-
tional data spauning a century of scientific research but primarily from Soviet and United States drifting ice
atations maintained during the last two decades.

N

D SV 1473 SN A U 4t o meen UNCLASSIFIED
> 97 Tecunty Classification




UNCLASSIFIED

Security Clasaification

KEY WORDS

LINK A LINK B

LINK C

ROLE

wv ROLE wr

ROLE

wr

Surface climate

Arctic Basin

Surface Effect Vehicles
Climatic cxtrcmes
Climatic frequencics
Drifting ice stations
Temperature
Windspced

Dew point

Visibility

Hydrometeors

98

UNCLASSIFIED

Sequrlty Classification




