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Abstract 

Gold-wet conditions occur most frequently in the extreme Pacific North¬ 
west, with a second maximum in the Northeast from the Great Lakes to northern 
New England. The minimum occurrence is in southern Arizona, New Mexico, 
Texas, and Florida. 

During the colder part of the year (from October through April), cold-wet 
conditions occur over 50 percent of the time in the two above-mentioned regions 
of maximum incidence, reaching 70 to 80 percent in January. 

In summer (July and August), cold-wet conditions occur less than 10 per¬ 
cent of the time except in the far northeastern and Lake states and on the 
north Pacific coast. The Olympic Peninsula of Washington has more than 30 
percent frequency all summer, the highest in the country during this season. 
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FREQUENCY OF COLD-WET CLIMATIC CONDITIONS IN THE UNITED STATES 

1. Introduction 

Among the most severe climatic conditions that soldiers face while 
operating in the field are those known as cold-wet. These are characterized 
by temperatures that are often near or below freezing (32°F), especially 
during the night, but that may be above freezing during the day; abundant 
precipitation, generally in the form of snow, sleet, or chilling rains; much 
cloudiness and some wind. Thus, cold-wet climatic conditions frequently 
cause one of the most serious and annoying problems encountered by soldiers— 
wet clothing. Troops not only feel miserable when exposed to these conditions, 
with lowered morale and efficiency, they may also become cold-weather casualties. 

Since cold-wet climatic conditions occur during much of the year over 
large parts of the land surface of the Northern Hemisphere, it is essential to 
the development and supply of items of clothing and equipment, and for the 
training and indoctrination of troops, that the nature and distribution of 
these conditions be known. The purpose of this paper is.to present the total 
frequency of four types of cold-wet conditions at 61 stations in the United 
States during ‘■ach month of the year. It is intended that this information 
not only provide some knowledge of where and how often cold-wet onditions 
occur in the United States, but that it also serve as a guide in selecting 
proper locations for testing items of clothing and equipment and for train¬ 
ing troops. 

2. Definition of Uold-wet 

There are many combinations of conditions that could be considered cold- 
wet. Selection of cold^Wet climatic cri+'ria, as used in this report, is 
based on: (l) Studies conducted in the field and laboratory by physiologists 
and biophysicists of the Quartermaster Corps; (2) experience of other indi¬ 
viduals living in the field and conducting tests under cold-wet conditions; 
(3) study of climatic conditions as they occur at typical cold-wet places on 
the earth, such as the Aleutian Islands; (4) examination and study of avail¬ 
able literature, much of it based upon research by scientists of the Quarter¬ 
master Corps over a period of more than ten years; and (5) a prototype study 
performed by the Weather Bureau for the Quartermaster Corps using data, from 
selected stations in the United States and Alaska. Criteria were similar to 
those used in this report. 

The four mutually exclusive combinations of cold-wet conditions selected 
for use in this report are as follows: 

1 



a„ Observations with falling precipitation or fog at the time of observa- 
tions with temperatures from 23°F through 59°F, 

bo Observations vd. th falling precipitation or fog at the time of observa¬ 
tion with temperatures from 60°F through 67C’F and wind of 5 niph or more. 

C» Observations with no falling precipitation or fog at time of observation 
with snow on ground and with temperatures from 23°F through 49°F» 

d. Observations with no falling precipitation or fog at the time of 
observation, with no snow on ground, with 6-10 tenths clouds, and with 
temperatures from 23°F through 49°F. 

True cold-wet conditions cannot be defined by any one meteorological 
element, but rather result from two or more elements in combination.. For ex¬ 
ample, snow on the ground cannot be considered as indicative of cold-wet con¬ 
ditions unless accompanied part of the time by air temperatures near or above 
freezing. The Arctic and subarctic have snow on the ground much of the winter, 
but since winter temperatures usually remain well below freezing in these 
regions,troops and equipment will operate in cold-dry rather than cold-wet 
conditions, an entirely different situation. 

In considering the criteria presented above, it should be emphasized 
that they define cold-wet only in terms of climate : given criteria may or 
may not have application to specific physiological or biophysical problems 
involving the reaction of man to this climate. All the criteria have a bear¬ 
ing on some aspect of the logistics of the soldier, since external climatic 
conditions profoundly affect the clothing end equipment requirements of 

troops. 

3. Data 

Hourly data used in preparing this study were compiled by personnel 
of the United States Weather Bureau for 61 stations (Fig.l) in the United 
States, in accordance with the above criteria provided by the Environmental 
Protection Research Division, Quartermaster Research and Development Command. 
Tabulation was performed at the National Weather Records Center, Asheville, 
North Carolina, using data available on punched cards. The period of record 
was limited to five years (July 194B through June 1953) since observations for 
"state of ground," required in determining the existence of a snow cover, were 
not available for the years prior to 1948. 

Certain weather elements directly associated with cold-wet conditions 
are not included in the criteria because they were not available on punched 
cards. Two of the more important of these missing elements are radiation 
and relative humidity. An attempt has been made to compensate for this 
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F'ERCSMT OF FRRJUEMCY 

STATION 

Pho*nl x, Ail zona 

Yuba, A- ro.ia 

Little Rock, Arkansa» 

Teliarkana, Arkansas 

Frssr.o, CaliTomxa 

Sacramento, California 

San Diego, California 

San Francisco, California 

Denver, Colorado 

Washington, D.C. 

Jacksonville, Florida 

Hi ami, Florida 

At lanta, Georgia 

Boise, Idaho 

Pocatello, Idaho 

Chicago, Iliinoia 

Das Mtauss, Iowa 

Louisville, Kentucky 

Goodlaad, Kansas 

Wichita, Kansas 

Hew Orlsans, Louisiana 

Caribou, M^ina 

Portland, Maine 

Boston, Massachusetts 

Calumet, Michigan 

Sault SU. Marie, Mich. 

Duluth, Minnesota 

Minneapolis, Minnesota 

Kansas City, Missouri. 

St, Louis, Missouri 

TABLE I 

0F_reCURRKNCE/j^^Vffi|ja,TDITI,jK.3 AT 3TATI0MS TM TH}; 

¿Mi. MAR^ MAY Jim JUL. AUG. SEP. OCT. NOV. DK. 

18.5 10.5 7.4 2.7 J.5 o.O 7.0 00 01 10 41 

10.2 3.1 2.2 0.6 0.1 o.O 0.0 0.0 0.0 0.6 1.7 

».0 37.1 2,.1 12.7 7.5 0.5 0.1 o.l 3.5 10.0 23.’, 

32*o 2*!»8 10,9 6*1 0*7 0 0 0 1 2 3 7 * 

49.5 31.7 23.7 7.1 2.2 0,3 0.0 0.0 0.6 3.9 24,5 

51.0 34.1 25.8 9.3 3.e 0.9 0.1 o.l 0.9 6.7 25.0 

20.1 13.4 9.4 9.2 4.5 2.6 3.4 2.6 5.5 9.2 I4.5 

41.5 34.0 24.3 14.9 8.5 7.1 6.0 7.8 5.9 U.5 20.5 

29.2 39.6 41.1 40.1 24.5 9.x 3#o 2.2 7.U 18.3 32.5 

56.7 51.2 43.4 27.2 15.2 4.7 0.0 0.7 7.0 15.2 38.1 

15.9 17.6 9.5 3.9 0.8 0.1 0.0 0.0 0.2 2.9 10.0 

1.0 3.3 0.8 1.0 0.1 0.0 0.0 0.0 0.0 0.1 0.8 

39.9 35.3 31.7 U.l 4.2 0.7 0.2 I.4 4.7 12.9 28.4 

56.7 59.0 59.9 23.4 16.5 7.3 0.2 0.7 4.3 19.5 50.3 

50.3 51.7 59.8 27.3 25.0 8.3 0.6 0.9 6.4 24.8 53 2 

59.0 61.5 59.6 47.3 16.6 4,4 2.2 3.8 7.5 20.7 54.3 

38.6 56.2 57.8 43.2 16.1 6.9 2.4 4,8 6.8 16.3 38.1 

63.1 52.9 46,0 32.5 12.8 2.6 0.5 1.5 6.6 18.8 42.2 

28.» 33.9 40.0 36.5 22.0 8.3 5.4 6.9 10.7 17.7 34.5 

33.7 42.6 38.5 26.9 10.8 3.6 1.6 2.2 6.3 9.8 28.6 

18.3 22.2 14.2 6.9 0.8 0.0 0.0 0.0 0.0 2.8 I3.9 

30.3 27.4 61.1 74.6 37.8 19.7 10.8 14.7 26.2 52.2 70.O 

57.2 52.9 65.8 54.3 34.8 16.7 8.2 13.4 20.5 36.5 59.2 

64.0 65.6 61.9 45.8 29.1 7.7 4.8 5.6 9.4 21.3 46.6 

26.9 31.4 49.8 69.8 39.4 21.2 11.5 12.4 26.3 52.9 70.3 

38.7 38.2 58.9 57.6 35.7 22.6 U.5 18.4 32.5 57.1 77.6 

17.3 26.5 49.6 6?.2 39.0 20.5 15.9 U.l 28.6 48.1 56.I 

25.9 44.9 58.3 50.0 18.6 7.6 3.4 6.0 12.6 26.8 50.8 

41.0 49.3 46.9 32.4 10.0 2.6 I.7 1.6 5.9 13.3 32.9 

53.7 52.5 46.0 33.5 9.6 2.3 0.7 I.4 6.4 I5.4 4C.1 

13.7 

7.3 

40.7 

35.9 

59.6 

58.9 

16.1 

37.8 

38.5 

55.1 

21.0 

1.6 

50.2 

74.9 

64.3 

51.5 

43.5 

54.6 

34.5 

37.7 

24.3 

42.8 

51.5 

51.9 

40.7 

54.1 

30.7 

36.1 

44.0 

52.0 

u 



-Maaiî-tÆLJEffiûUEMCï 

STATION 

Billings, Montana 

Great Falls, Montana 

Grand Island, Nebraska 

Elko, Nevada 

JLae Vegas, Nevada 

Reno, Nevada 

New ïork City, N.r. 

Syracuse, N.Ï. 

Asheville, No. Carolina 

Raleigh, No. Carolina 

Blnarck, No. Dakota 

Fargo, No. Dakota 

Cleveland, Ohio 

Dayton, Ohio 

Oklahoma City, Oklahoma 

Medford, Oregon 

Portland, Oregon 

Harrieburg, Psnn. 

Charleston, 3. Carolina 

Huron, So. Dakota 

Rapid City, So. Dakota 

Nashville, Tennessee 

Amarillo, Texas 

Brownsville, Texas 

El Paso, Texas 

Houston, Texas 

Salt Lake City, Utah 

Spokane, Washington 

Tatoosh, Washington 

Cheyenne, Wyoming 

Sheridan, Wyoming 

liE TOffiRM Ql aaa m conditions at STATOMS 

•JAN. FE3. 

37.9 56.8 

40.9 50.5 

36.8 45.7 

47.4 46.2 

34.9 18.2 

47.0 39.9 

63.6 53.4 

65.4 65.3 

50.1 43.1 

37.6 39.6 

11.0 25.6 

8.9 27.2 

68.1 64.3 

69.9 62.7 

34.2 38.9 

77.4 67.9 

74.5 75.2 

70.2 60.6 

23.3 23.0 

19.7 -40.8 

30.3 40.0 

53.6 46.0 

27.7 30.0 

14.4 13.2 

22.5 14.9 

27.9 29.1 

51.3 47.7 

55.5 69.1 

81.8 80.3 

34.5 47.8 

35.7 52.5 

%Au. APR 

45.5 39.3 

48.4 40.0 

47.6 39.9 

56.0 32.0 

13.4 2.7 

44.0 21.0 

55.2 35.1 

65.5 53.8 

39.6 25.3 

29.0 15.7 

44.7 48.0 

49.7 47.8 

65.3 51.2 

58.2 45.2 

27.0 18.5 

58.9 28.0 

74.6 36.2 

55.5 39.3 

18.5 8.6 

51.5 44.8 

45.0 42.7 

36.4 23.2 

25.4 18.6 

7.4 1.4 

8.4 5.3 

12.7 8.3 

54.2 23.3 

65.2 34.1 

80.3 66.1 

43.0 40.4 

49.8 42.1 

MM JÇk AUG, 

24.9 14.4 4.1 3.4 

29.5 19.5 5,4 :.7 

17.8 6,3 4,5 4,5 

24.1 7.5 1,5 0.9 

1.1 0.4 0.0 0.0 

16.4 4.6 0.5 1.2 

21.4 6.7 1.5 0.9 

24.4 6.5 3.3 4,3 

13.3 5.8 3.4 8.3 

8.0 3.1 0.6 1.1 

26.0 11.5 3.9 5.8 

23.6 9.6 4.2 6.0 

17.-4 4.6 2.3 3.7 

16.7 5.6 1.0 4.1 

9.3 1.6 0.7 0.5 

23.6 9.3 0.7 0.6 

<3.4 11.7 3.2 3.0 

18.8 5.4 1.0 1.3 

2.3 0.2 0.0 0.1 

23.0 7.7 2.9 4.5 

27.2 10.4 4.6 4.3 

6.3 1.6 0.1 0.7 

11.4 3.4 2.3 3.4 

0.6 0.0 0.0 0.0 

1.0 0.3 0.7 0.4 

3.3 0.2 0.0 0.1 

16.5 3.9 0.5 0.7 

20.2 13.1 2.7 2.3 

40.9 32.3 32.3 34.7 

37.1 16.9 6.4 5.9 

27.7 13.2 5.5 3.1 

JN me UNITED STATES, 

SEPT. OCT. NOV. DEC. 

17.3 31.5 50.0 50.I 

18.7 30.4 52.1 47.9 

7.6 18.5 40.2 40.5 

6.6 21.0 39.6 53.5 

0.3 1.7 9.2 25.9 

5.6 13,6 26.0 50.5 

5.1 12.6 37.8 54.0 

18.2 39.5 67.3 64.2 

20.9 29.7 38.1 49.2 

5.1 14.8 25.5 42.7 

15.6 35.0 40.0 21.6 

13.7 35.0 46.8 23.3 

9.2 27.1 60.9 61.9 

9.9 26.,1 55.4 58.8 

3.1 8.1 21.4 32.6 

5.8 29.1 6I.4 83.9 

15.1 43.2 69.3 83.3 

10.1 23.8 54.6 65.4 

2.4 9.1 14.6 33.6 

10.8 27.8 40.4 27.1 

12.3 27.0 39.7 33.7 

3.9 15.4 35.2 48.0 

6.5 7.9 20.8 28.6 

0*° 1.6 5.5 10.8 

1-1 2.6 10.2 18,9 

0.1 6.3 19.0 25/) 

3.4 17.1 45.0 71.4 

8.8 39.0 70.3 70,3 

33.7 39.8 66.5 82.1 

17.0 25.0 38.3 42.8 

15.9 32,2 48.7 42,2 
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deficiency by including falling precipitation and cloudiness in the criteria. 
These elements are usually indicative of high relative humidities and low 
radiation values, 

,. , J3!16 5:yeal P°riod of record used in this study includes approximately 
j,600 hourly observations for each station, a sample large enough uo provide 
a representative picture of the situation. P 

State of ground, reported every 6 hours at U. S. Weather Bureau stations, 
was used to uetermine the presence or absence of a snow cover. If a six-hourlv 
observation snowed ”snow-on-ground" in an amount greater than a trace, it was ' 
considered that the succeeding 5 hourly observations also had snow-on-ground. 
If no snow was on the ground at the time of the six-hourly observation, the 
exPPnt 'v ati0nS Were considered to have no snow-on-ground, 
except that if falling snow was reported on 2 consecutive hourly observations, 
.he second and remaining observations within the 6-hour period were also con¬ 
sidered as having snow on the ground. 

Data were used only from lowlands and scattered stations in interior 
plateaus. No attempt is made to analyze mountain conditions since they vary 

Wfth sl?-gilt difference3 in locations. Slope, altitude, exposure, 
T, g 7 llinuence the climate in mountains, including the 
^ frequene-T ?f cola-wet conditions. In general, it may be ex¬ 

pected that eold-wee, conditions will occur earlier in fall and will last 
ter in spring in mountains than in adjacent lowlands. At very high altitudes 

n some °f -~e raun tains °f the western part of the country these conditions 
my persist throughout summer. During winter, at moderate to high ïïJîtudes 
emperatures will usually be very low, and cold-dry rather than cold-wet con¬ 

ditions will occur. 

4» Monthly Frequencies 

The total frequency of occurrence (in percent) of all four criteria 
give^in Tabled °f the 61 stations used» for each month of the year, is 

n , FJg^esi 2 though 13 show isarithms drawn for 10-percent intervals for 
each of the twelve months. These maps show the distribution and frequency 
of cold-wet conditions during aiy month. It should be recognized that the 
isarithms are not sharp lines of discontinuity between one region and 
another, but simply represent values in a gradual transition between greater 
and lesser frequencies. In some areas, such as mountains, the zones of transi¬ 
tion are more abrupt than in lowland areas, but there is still a gradation. 

a° gg*emb*r through April The greatest frequency and extent of coid- 
wc. conditions m the United States occurs during the period from October 
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through April, For purposes of discussion + u 
period, for during this month the SnueS illCluded “ th^ 
first begin to increase throughout the 0 c°ld"wet conditions 
occurrence during summer. The frequency ^ cílHÍ f the -datively ir.frequent 
yicrease to a winter maximum in all Darts nf ts ~Wet does not 
m spring. This is true for Smî VÍ countjT arri ttien decrease 

the North Cotral Statee miAaoter is L°CSd 5"Ch as 

“rt ot esUciallîrSa0nrir th° e)ctr'M northern 
show frequencies of co]d-v,n»t conditi^ ^h n“rthwesteri'1 part of Washington, 
Of the „„ited „hates tas o~ ^ 

in oold-wet ä^itions1!^ thetÍortheroapaSSÍ?eíhble (°ver September) 
New England and in the vicinity of tS Gr^t°f ^ ®PUnfcry* especially in 
20 percent occur. During this^on+h » G Í ^°8 where increases of about 
the country has cold-wet conditions at^íaít^o6^ the northern quarter of 
extreme northern part of the Gr^t r u 1 3? percent °f the tiaie. In the 
Sault Ste. Marie)PaS ã SribSu by Calumet Sd 
percent of the time: secondary rlnfíÍf ' thes? conditions occur over 50 
(.Tatoosh Island, Washington, and PortLnd^O *xtfeme Northwest 
au far south as North Carolina Tb*> e *.¿ r®ßon) and in the Appalachians 
cold-wet conditions lesHSTio Srcenï^^ °f the 8 
recording less than 1 percent. PerC®nt 01 the tlIne> "itn Miami, Florida, 

into the month of NovtnbeWFi^M3 fSePtember to October continues 
testarea, and thTPacific Nwtht^t 3tates> the Great 
r or 70 percent of the tiro. The ¡outw honhition« fro- 50 to 

of thelï^^” »j;nM ïïr=eht)^Ti^ 

In December ÎF-î®. s) r.ni^ .. 
northern-part of the°countiy excent r®q^nc^ä.actually decrease in the 
est increases occur in California Ld at the^^10 Northwest* The great- 
western United States where colïwît lnte™°ntane stations of 

”orthom “■* aL_ 

onTh001“11““““ eïïdmt! ‘SL-kÄLf6 i,r"na™Ced ^fluence of 
the order of 15 to 25 Percenter dn ^ZX^Z^ZlU, 
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February, the se'1 stated ar^dominfted^b Üecember» *nd 21:30 during January and 
which has its source L SterSr 5'o^rry fr" F°lar ^^^«nta/aS 
’ïsually much too low for cold-wet condition^? Canada* Temperatures are 
occurs in northern Maine, and to a'^seí e^e0t0CCUr' The dec™«e aleo 

-ÎLho°Lth\Sli/'ht ^°1,63368 of about to lfp^ÍcenTrrethnotGreaÍ ÎO -K-ahoma, aansaa, Colorado, and Nebraska r are notea 1x1 Texas, 
Of cold-wet conditions is probably limi?eH ? thef® states the frequency 
too warm, too dry, or too c£d. 7 Weather that is «ither 

COndUlt’n5 iS P-tl-W 
Washington—where the L^L-TJ^t11!?^1'' <>”«»». and 

■f tendera tures, now prevail. In central 3 clo^dinesa and lower 
condition, ,ccor 60 to or¡r S p“cent f? t^P,tfera,0‘Ufon‘i* 
aider able interest ie the feet Ulit the i th tlne in u«ceraber. Of con- 
Califomia is comparable to that of the 311 centra^ end northam 
Southern Florida, with 2 ^ SL?”“*’ if” ^ “« »WUhde 
frequency of cold-wet conditiona. tlnua* 10 »!>ow the loweet 

in "orth^Suth^kota^ôntiSSriã conditions 

und“ ¿ihí1?"“' 1 îo^ase^eoï: 
ê»iê.?lleh increase i, eridenced in Ohio Lp 0C,«on. «nd Maine, 
except!one condition, m,.i„ „oh the “ ' ** th*“ 

olüf7’ dioíln “uth^te^riirs^ ‘S' llc,th 

-th Miami ha. ita ^test ^.“t^cxÏÏtSy^ Ä ^ thl* 

cold-wet conditions^are hi lOnnesota8^^'"^'^" ^ fr»d“Oncy of 
Í? W percent increase), andMhine do to S D,kot*i Montana (10 
tinned «rming 1, evidenced Utî* mrotr^olT’^ <*•« con- 
har eh* Tb® extreme Pacific Northwest (0l5m?í oceurranee of these con- 
ha/e the greatest frequency, 80 percent. ly^ Peninsula; continues to 

masses, ^shLp^ncreise^sMn in^h^ fr°nt and co3jd ait 

Jouthert~ ?hTral 

occurrence. * ^68 md ^ine which have 70 to 75 percent 

11 



b. May through August During this period cold-wet conditions occur 
less than 2.0 to 30 percent of the t ime throughout the country, with the 
following exceptions: (l) the Olympic Penninsula of Washington which has over 
30 percent frequency all summer, and (2) in May (Fig. 10), all the northern 
states, ’which have 25 to 40 percent occurrence. During June, July, and August 
(Figs. 11 to 13), cold-wet conditions occur 10 percent of the time or more 
only in the far northern fringe of the country. 

5. Cold-Wet Regions 

From the preceding discussion and from examination of the monthly maps, it 
is apparent, that the greatest frequency of occurrence of cold-wet conditions is 
concentrated in two parts of the country: (l) the Pacific Northwest, and (2) the 
states bordering the Great Lakes, especially those east and south of the 
Lakes These regions may be designated as the "cores" of cold-wet conditions; 
that, is, they are the places where the greatest frequency exists, in terms of 
the defined criteria. Away from these two regions there is a gradual decrease 
in the frequency of cold-wet conditions. 

The data for the year and for the cold season, presented in Table II and 
plotted on maps (Figs. 14 and 15), show the two major cold-wet cores on a 
generalized basis. 

The average annual frequency of cold-wet conditions (Fig. 14) shows that the 
northern two-thirds of the country has these conditions about 20 percent of the 
time or more. The Pacific Northwest shows a frequency of 40 to 50 percent, and 
the states bordering the Great Lakes, particularly Michigan, northern Ohio, 
northwestern Pemsylvania, and northern New York, have 35 to 40 percent. A 
slight extension into extreme northern Vemont, New Hampshire, and Maine may 
also be observed, 

6. Comparisons of Frequency of Occurrence of Each of the Criteria 

Table III presents the frequency of occurrence of each of the four cold-wet 
climatic criteria at four selected stations during January, April, July, and 
October. Two stations, Duluth, Minn., and Tatoosh Island, Wash., are in the 
core regions previously discussed. Nashville, Tain., and Boston, Mass., are 
representative of the transition to the areas of less frequent cold-wet con¬ 
ditions of eastern and southern United States. 

Table III shows that with few exceptions Criteria A (cold with precipitation) 
and D (cold and cloudy) occur most frequently at each station and Criterion B (mild, 
wet, and windy) is least frequent. 

In January,at Tatoosh Island, Boston, and Nashville, Criteria A and D occur 
more than 50 percent of the time (67.6 percent at Tatoosh), and Criterion C (cold 
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TABLE II 

AVERAGE PERCENT PER 

STATION 

Phoenix, Arljion* 

Yuma, Arlicndi 

Little Rock, Arkansas 

Texarkana, Arkansas 

Fresno, California 

Sacramento, California 

San Siego, California 

San Francisco, California 

Donrer, Colorado 

Washington, B.C. 

JanksonTille, Florida 

Miami, Florida 

Atlanta, Georgia 

Boise, Idaho 

FOcatello, Idaho 

Chicago, Illinois 

Des Moines, lova 

loulsTille, Kentucky 

C-oodland, Kansas 

Wichita, Kansas 

New Orleans, Louisiana 

Caribou, Maine 

Portland, Maine 

Boston, Massachusetts 

Calunet, Michigan 

Sault Ste. Marie, Mich. 

Duluth, Minnesota 

Minneapolis, Minnesota 

Kansas City, Missouri 

St. Louis, Missouri 

Billings, Montana 

MONTH OF COLD-WET CONDITIONS AT STATIONS IN THE UNITED STATES 

Annual 

4.9 

2.2 

17.7 

14.8 

16.9 

18.1 

9.6 

18.3 

23.8 

26.2 

6.8 

0.7 

18.6 

31.1 

31.0 

32.4 

27.6 

27.8 

23.2 

20.2 

8.6 

39.0 

39.2 

34.5 

37.7 

42.2 

34.5 

28.4 

23.5 

26.1 

31.3 

Oct-Aor 

8.3 

2.2 

28,7 

STATION Annual 

Great Falls, Montana 32.4 

Grand Island, Nebraska 25,8 

Elko, Nevada 28.0 

21.1 

28.6 

30.1 

13.8 

26.4 

34.2 

41.0 

9.0 

1.2 

30.2 

49.1 

47.3 

50.6 

42.0 

44.3 

32.2 

31.1 

14.7 

51.2 

53.9 

51.0 

48.8 

54.6 

42.2 

41.8 

37.1 

41.9 

44.4 

Las Vegas, Nevada 9.0 

Reno, Nevada 22.5 

New York City, N.T. 28,9 

Syracuse, N.Y. ¿o.o 

Asheville, No. Carolina 27.2 

Raleigh, No. Carolina 18.6 

Bismarck, No. Dakota 24.1 

Fargo, No, Dakota 24.7 

Cleveland, Ohio 36.3 

Dayton, Ohio 34,5 

Oklahoma City,Oklahoma 16.3 

Medford, Oregon 37,2 

Portland, Oregon 42.7 

Harrisburg, Penn, 33.9 

Charleston, S. Carolina 11.3 

au<\>u. So. Dakota ¿5.1 

Rapid City, So. Dakota 26.4 

Nashville, Tennessee 22.5 

Aaarillo, Texas 15.5 

Brownsville, Texas 4.6 

K1 Paso, Texas 7,2 

Houston, Texas U.o 

Salt Lake City, Utah 27.9 

Spokane, Washington 37.6 

Tatoosh Island, Wash. 55.9 

Cheyenne, Wyoming 29.6 

Sheridan, Wyoming 30.7 

SaS,-Apr 

44.3 

38.5 

42.2 

15.1 

34.6 

44.5 

60.1 

39.3 

29.3 

32.3 

34.2 

57.0 

53.8 

25.8 

58.1 

65.2 

52.8 

Í8.7 

36.0 

36.9 

36.8 

22.7 

7.8 

11.8 

18.4 

44.3 

57.6 

71.0 

38.8 

43.3 
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TABLE III: FREQUENCY PERCENT OF SEPARATE COLD-WET CRITERIA* 
(FOR FOUR SM-TLE STATIONS) 

Station_ 

Tatonsh IsLâxidj Waon» 

Duluth, Mjuir.', 

Boston, Mass. 

Nashville, Tenn. 

Criteria 
ABC 

January 
3S.6 0.0 14.2 

7.4 0.0 9.7 

24.Ö 0.0 13.7 

27.3 1.9 1.0 

_D_A.. 

29.0 22.S 

0.1 21.9 

25.6 21.5 

23.4 10.4 

Criteria 
BCD 

April 
0.0 0.0 43.2 

0.0 34.4 10.9 

0.6 0.6 23.2 

l.S 0.0 11.2 

Tatoosh Island, Wash 

Duluth, Minn. 

Boston, Mass. 

Nashville, Tenn. 

July 
32.1 0.1 0.0 

10.2 5.2 0.0 

0.3 4.5 O.G 

0.0 0.1 0.0 

0.« 28,5 

0.5 18.3 

0.0 10.8 

0.0 10.7 

October 
0.0 0.0 11.3 

0.1 1.2 28.6 

4.7 0.0 5.8 

7.3 0.0 2.4 

* Criterion A - Observations with falling precipitation or fog at tine of 
observation with temperatures from 23°F through 59°F. 

Criterion B - Observations with falling precipitation or fog at time of 
observation with temperatures from 60°F through 67°F and wind of 
5 mph or more. 

Criterion C - Observations with falling precipitation or fog at time of 
observation with snow on ground and temperatures from 23°F through 49°F. 

Criterion D - Observations with no falling precipitation or fog at time 
of observation with no snow on ground, with 6-10 tenths clouds, and 
with temperatures from 230F through 49°F. 
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with snow on ground) appeal's as a secondary maximum at Tatoosh (14.2 percent) 
and Boston (13.7 percent). The extensive occurrence of rold-wet climatic 
conditions during January is due to the low temperatures which occur through¬ 
out the country. The complete absence of Criterion B, (except at Nashville 
which shows 1.9 percent) is attributed to temperatures being at or below 
60°F at most places. 

Tn April; the most noticeable changes are the increased occurrence of 
Criterion D at Tatoosh Island, the significant increase of cold-wet at Duluth 
(especially of Criterion C), and the decrease in all types of c-ld-wet conditions 
at Nashville. The large increase in Criterion D at Tatoosh Island indicates 
the continuation of winter cloudiness (18 days are cloudy) accompanied by a sharp 
ecrease m frequency of precipitation from January to April. The increase at 

Juluth is due to wanner spring weather, with temperatures rising into the cold—wet 
range, and also to the persistence of a snow cover. At Nashville, temperatures are 
above the limit of the cold-wet range (6?oF) a greater proportion of the time, 
thereby reducing the frequency of occurrence. 

In ¿447, only Tatoosh Island aid Duluth (32.2 and 15.9 percent, respectively) 
have significant amounts of these conditions. The relatively low temperatures 
5®®“ ^nimum tempera+ure during July is 51.5°F at Tatoosh Island and 
o4»5 F at Duxuth) are accompanied by a summer maximum of precipitation frequency 
at Duluth, and by prevailing cloudiness (16 days of the month) at Tatoosh Island, 
ihroughout most of the country, however, summer temperatures are too high, or 
precipitation and cloudiness too small, for cold—wet conditions to occur. 

During October there is a considerable increase in cold-wet conditions at 
each of the four stations. Of greatest significance for this ijinrea«« ai"» the 
lower temperatures occurring throughout the country. Colder weather is accompanied 
by increases in cloudiness and precipitation at Tatoosh Island, and by increased 
cloudiness at Duluth, 

7. Conclusions 

_ a. The Pacific Northwest, especially the western part of the Olympic 
i en insula in the state of Washington, has the greatest frequency of cold-wet 
conditions in the United States, In this region, such conditions occur 20 to 
3Ç percent of the uime in summer, and may be expected nearly 80 percent of the 
time from December through March. 

b. There is a secondary center of cold-wet conditions in the 
northeastern part of the country, from the Great Lakes to New England. In this 
area, cold-wet conditions persist from 40 to over 70 percent of the time from 
October through April. 
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c. Cold-wet conditions are roost frequent throughout the country during the 

period October through April except in the North Central States (Minnesota, North 
and South Dakota, and Montana), during winter. 

d„ In winter (December through February) climatic conditions in North and 

South Dakota are similar to those usually found in the Arctic and subarctic during 

early spring and late fall, with cold-wet conditions alternating with cold-dry» 

e„ Of the four criteria used. Criteria A and D occur most frequently, and 
Criterion B least frequently» 
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