454 MONTHLY WEATHER REVIEW DecemBer 1937

TaBLE 4.—Free-air resullant winds (meters per second) based on pilot-balloon observaiions made near & a. m. (E. 8. T.) during December 1937
[Wind from N=360°, E=90°, etc.]
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TABLE 5.—Mazximum free-atr wind velocilies (meters per second) for different sections of the United Stales, based on pilot balloon observations
during December 1937

Surface to 2,600 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.)
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= < |A = < |a = 4 (A
Northeast :. _______ 36.0 | NNW_.._| 1,360 | 14 | Boston, Mass_.___._ 36.4 { WSW____| 4,600 | 12 | Boston, Mass..___._ 36.0 | WBW._.__1 6,280 ( 1| Cleveland, Ohio.
East Central?_____ 32.7{ SW____._ 1,360 { 18 | Washington, D.C.__|| 42.0 | WSW____| 4,800 | 19 | Knoxville, Tenn.___|| 42.2 | W8W____| 5,070 { 18 | Knoxville, Tenn,
Southeast3. .. _____ 26.8 | WSW____{ 1,720 | 23 | Jacksonville, Fla.._.}| 38.0 | WSW____| 4,480 | 9 | Spartanburg,S.C.__[{ 33.1 | WNW___| 6,480 | 12 | Charleston, 8. C.
North Central 4..._| 35.8 | NNW____| 1,870 | 31 | Bismarck, N. Dak._..|| 35.2 | WNW___| 2,530 | 25 | Fargo, N. Dak...__._|| 43.1 | NNW____[ 6,850 | 10 | Fargo, N. Dak.
Central &___________ 35.8 ) Wo_..__. ,500 ( 8 | Evansville, Ind-.....[| 41.6 | W_____._. 3,820 | 25 | Omaha, Nebr_.._.__|[ 40.5 | WNW.___{ 6,160 | 8 [ Omaha, Nebr.
South Central®__._} 30.5 | W__.___._ 1,360 | 22 | Brownsville, Tex..__|} 37.1 | WSW____| 4,810 | 2¢ ( Fort Worth, Tex_.__|| 45.4 | W..______ ,610 | 18 | Amarillo, Tex.
Northwest 7__..__.. 39.3 | SW.______ 1,770 | 26 | Spokane, Wash_____ 43.4 | NNW____| 5,000 | 21 | Pendleton, Oreg..___ 40.0 | NNW____| 5,580 | 21 { Pendleton, Oreg.
‘West Central &_____ 52.5 | WSW.____| 2,480 { 27 | Cheyenne, Wyo0...._ 52,2 | WSW____| 2,670 | 27 | Cheyenne, Wyo...._|| 66.0 | WNW___[11,200 | 30 | Redding, Calif.
Bouthwest ¢ _____._ 41.4 | BW..____ 1,550 | 26 | Havre, Mont__..__._ 64,2 | NNE..__{ 3,910 | 20 | Burbank, Calif....__ 80.4 [ NE.____. , 520 | 20 | Las Vegas, Nev,

1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut,

New York, New Jersey, Pennsylvania, and northern Ohio.

1 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern
Tennessee, and North Carolina.

3 South Carolina, Georgia, Florida, and Alabama.

¢ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota.

§ Indiana, [linois, Iowa, Nebraska, Kansas, and Missouri.
¢ Mississippj, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western

Tennessee.

7 Montana, Idaho, Washington, and Oregon. .
¥ Wyoming, Colorado, Utah, northern Nevada, and northern California.
¢ Southern California, southern Nevada, Arizona, New Mexico,and extreme west Texas.

AEROLOGICAL OBSERVATIONS FOR THE YEAR 1937

[Aerological Division, D, M. LiTTLE in Charge]
By Loyp A. STEVENS

In tables 1 to 3 below are shown the mean free-air
temperatures, relative humidities, specific humidities, and
equivalent potential temperatures obtained by airplane
observations during the year 1937. Departures from
normal for mean temperatures and relative humidities are
given for nine stations where the length of record is 3 or
more years. (See footnote to table.) Similar departures
for specific humidity and equivalent potential temperature
are not shown as these elements were not computed and
tabulated previous to January 1937,

Due to the relatively short period on which the normal
data are based at most stations, too much dependence
should not be placed in the departures therefrom.

A summary of the aerological activities of the Weather
Bureau during the year 1937 follows: Regular airplane
flichts were maintained at 12 stations 1 continental
United States by private operators under contract with the
Weather Bureau. Similar flights were made by the War
Department in cooperation with the Weather Bureau at
eight stations and by the Navy Department at nine
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stations. The special airplane weather observations, made
at Fairbanks, Alaska, during the 1936-387 winter months,
with funds provided under the Bankhead-Jones Act, for
the investigation of the structure of Polar Anticyclonic
air masses, were resumed on September 16, 1937, and will
be continued through the present winter season. These
observations are being supplemented this season by radio-
meterograph observations.

Much experimental work was done toward the perfection
of the radiometeorograph for making upper-air soundings
and during the latter part of the year a daily schedule of
such observations was inaugurated at Boston, Mass., and
Burbank, Calif.

During the international month of August, 38 sounding
balloons, to which recording meteorographs were attached,
were released at Omaha, Nebr. Thirty-four of the

TaBLE l.—Mean free-air temperatures (t), °C. oblained by airplanes during the year 1937.
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meteorographs have been recovered and, although all the
records have not been computed, it appears that at least
25 of them reached altitudes of 20 kilometers or more above
sea level. Two-theodolite observations, by which the
upper-air wind currents were measured, were also made on
32 of the sounding-balloon ascents.

Pilot-balloon observations were made daily at 77
stations, including 3 in Alaska and 1 at San Juan, P. R.
By the end of the year four observations were being made
daily at nearly all of the stations located in continental
United States.

Experimental two-theodolite observations were made
during the year on a larger size (100-gram), faster-rising,
pilot balloon with a view to its adoption in place of the
30-gram balloon now used for upper-air wind measure-
ments.

(Dep. represents departure fram “normal’’

temperature)
Altitude (meters) m. s. 1.
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000
Stations+¢
Num-
olt;:ofrgg t [Dep.| t |Dep. Dep.| ¢t Dep.; t [Dep.| t |Dep.] t |Dep. t Dep. t Dep.
tions
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Barksdale Field ! (S8hreveport), La. (52 m)
Boston, Mags.! (5m)....
Cheyenne, Wyo.? (1,873 m)_
Coco Solo, Canal Zone 3 (15
El Paso, Tex.? (1,194 m)___
Fargo, N. Dak.? (274 m)___
Lakehurst, N. J.? (39 m]
Mitchel Field (Hempstead, L. 1.), N. Y.! (20 m).
Nashvilie, Tienn.? (180 m) #

Osakland, Calif3 (2m)_________
Oklahoma City, Okla.? (391 m).____
Pearl Harbor, Territory of Hawaii3 (6 m)___._.___

[
©°
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8t. Thomas, Virgin Islands? (8 m).__............. 352 3
8alt Lake City, Utah ? (1,288 m) 360 | 7.
San Diego, Callf.3 (10 m) ... 343 | 13.
Sault Ste. Marie, Mich.? (221 m) 351 2.
Spokane, Wash.? (597 m)..__.... 362 | 5.
‘Washington, D.C8 (183m)_______.______..._______ 318 | 10.
‘Wright Field (Dayton), Ohio! (244 m)__._.._..__ 209 | 6.

6.7

-5.9 |-

=3.0 f--._- —9.4
—0.4 [—0.8 | —=5.7
—L0{—-0.7 | —6.2

1 Army. 1 Weather Bureau. ! Navy.

¢ Data for stations having less than 12 months of observations have been omitted.

Year 1937 —Observations taken about 4 a. m. 75th meridian time, except by Navy stations along the Pacific coast and Hawaii where they are taken at dawn.

Nore.—The departures are based on normals covering the following total number of years of record including the current year (where the number of years is not the same fox
each month, the minimum and the maximum numbers are given): Cheyenne (3-4), Fargo (3-4), Mitchel Field (3-4), Nashville (3-4), Oklahoma City (3-4), Pearl Harbor (4-7), San

Diego (8-9), Washington (5-11), Wright Field, (3—4).
#Combined with Murfreesboro data (ending June 26, 1937).

TABLR 2.—Mean free-air relative humidities (R. H.), in percent, and specific humidities (q), in grams/kilogram, obtained by airplanes during

the year 1937,

(Dep. represents departure from “normal’ relative humidity)

Altitude (meters) m. s. 1.
8urface 500 1,000 1,500 2,000 2,600 3,000 4,000 5,000
Station S48
] R. H. R.H. R. H. R. H. R. H. R. H. R. H. R. H. R.H.

£

el qlal .| gl 1% | ]%al.|a] . |9]= A= AQlgl . .|a .

82| |B|g| |&lg| |E|S| (5] |EB|s| |Bls| |B|s| |B|s| |B]g

z's 2R = 1Aa = A = 1A = a b= 2 |A 2 1A =1A
Barksdale Field, La_ ... eceeo.o 326| 9.6 82|._..| 8.2 65|....| 7.2| 59|-...| 6.4 56|....] 5.4 4.5 3.8 2.7 43| e foeac|eae-
Bostonm, Mass . o eicceen 312 6.0) 77|._..| 5.5} 69_.__| 5.0{ 67)____| 4.5| 66]..__] 40 3.4 2.8 2.0 51 | o-oofao.
Cheyenne, W¥0._ - .o eimeccaccan 351| 4.8] 87| 42| |- feeme]omet e |cean o aa o ]-aaa] 4.8 4.3 3.8 2.8] 54| +2| 1.8] 57| +4
Coco Solo, Canal Zone. _ . ... ... 209(18.2| 92(..__|16.7 —---|14.7] 87j----j12.9] 85|___.|11.2 8.9 7.0 51 60|._-_[ 3.7] 57|....
El Paso, TeXo oo eeeeeee 364 6.00 50| - __|___|-oo |-—oo|oaoo|-o}----| 6.0 - 5.3 4.7 4.1 3.1 44/ __ [ 2.2 43]._..
Fargo, N.Dak__ . ___ .. 356| 4.7) 79) —1| 4.8 70| 0| 4.4 65 +1| 4.0 3.6 3.0 2.6 1.8) 54 +3| 1.2 63| +4
Lakehurst, N. J_____ . .. 283] 6.4] 82(....| 5.5 64;.__._| 4.8 61|_.._| 4.3 3.7 3.3 2.8 1.9 48] __ | )eeoofames
Mitchel Field, N. Y ________ .. 2971 6.5 81 ~1] 6.3] 73 5.8 70| +1{ 5.2 4.6 0l 4.0 3.4 2.2 521 oOf._._
Nashville, Tenn.________.____._____._._.._ - 356) 8.1 82y —i[ 7.5/ 70 0| 7.0/ 69| +1| 6.1 5.0 4.2 3.5 0| 2.8] 48 —1| 1.5
Oakland, Calif___._ 364 7.1 85/____| 7.0} 71{____} 5.7 55[....| 4.5 3.6 2.9 2.4 L7 36/.._.) 1.2
Oklahoma City, Okla... 356 7.9] 77| 42| 8.0 0/ 7.3 60| 0] 6.5 5.7 4. 9| 4.2 2.8 49 +3( 1.8
Pesrl Harbor, Territory 362|13.2| 83| +6/12.3 11.3] 83| +3} 9.6 7.5 5. 4 4.1 2.4] 29! 0f 1.6
8t. Thomas, Virgin Islands 352/16.8| 79(..._116.3 14,01 88).___{11.6 9.4 7.1 5.4 3.3 39(.._.122
Salt Lake City, Utah. 360] 5.2 66;__._.].___ PO SO PR I N 4 4.9 4.3 3.7 2.8 59l._..| 2.1
San Diego, Calif.... 343! 8.5] 83! 48| 8.2 8.9 57f 44| 6.4 4.4 3.6 3.2 2.3 34) 44| 1.5
Sault 8te. Marie, Mich__ 351 4.7 84| ___| 4.7 75___._) 4.3 73|..._{3.9 3.4 2.8 2.4 L7 B5_.._| 1.1
Spokane, Wash. __..______ . ocee. 362) 5.2 V8|oa_fao_feooloo1 5.0 64[....| 4.4 4.0 3.5 3.0 1.9 60|____{11.2
Washington, D, C. . aiieeoean 318| 7.2 78| 4-5/ 6.2} 64 5.5/ 62| +2( 4.9 4.3 3.7 3.0 2.0] 46| 4+1) 1.3
‘Wright Field, Ohio... .o oo 299! 6.3| 84 41} 8.1 73 0| 5.6; 66{ O] 4.9 4.1 3.4 0 2.8 2.0, 47| -1y 1.3
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TABLE 3.—Mean free-air barometric pressures (P), ¢tn mb, and equivalent potential temperatures (O¢), in °A. oblained by airplanes during the

year 1937
Altitude (meters) m. 8. I.
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000
Stations

Num-

berof | p | g | P | 0e | P P P P P

obser- € € B¢ Oe B¢ Be B¢ P B¢ P B¢

vations
Barksdale Field, La. o . s 326 {1,012 | 314 | 959 316 | 904 316 | 852 | 318 | 802 3183 ) 755 | 318 | 710 | 318 628 | 320 |- f.-oee-
Boston, Mass._._._.. R 312 (1,016 206 957 300 401 301 847 304 796 305 748 307 703 308 613 312 | eaeao
Cheyenne, Wyo_____ o 351 811 b2 {07 1 PR DRI FPRPDRIONY ISPV IRt PR 798 | 311 750 | 314 706 | 315 | 622§ 318 | 547 318
Coco 8olo, Canal Zone.____.__ . ... 299 11,009 ; 349 | 953 | 348 | 901 345 | 849 343 | 801 341 754 338 { 711 3351 620 | 334 | 557 334
ElPaso, Tex_ .o e o- 364 882 316 | fo..-- R R 850 321 801 322 754 322 710 322 6828 322 554 324
Fargo, N. Dak_ 366 | 933 | 288 | 956 | 204 899 | 208 | 845 | 300 794 | 303 746 { 304 7 308 615 | 308 | 540 311
Lakehurst, N. J._ 283 1,013 297.] 938 3 902 | 302 848 304 798 305 | 750 307 | 704 | 308| 620 310 |_..___|..___.
Mitche] Field, N. 297 11,015 ] 208 | 939 3031 602 | 3056 | 843 | 307 798 | 309 750 1 310 704 311 621 313 |-
Nashville, Tenn.. 358 w7 208 B0 311 904 313 851 314 801 314 753 314 708 315 625 316 551 318
Oakland, Calif. .. e 364 1,016 302 953 309 903 312 850 312 &01 312 753 312 709 313 625 315 551 317
Oklshoma City, Okta___ . . ... 356 97! 310 958 313 903 316 &850 318 801 319 754 319 709 319 626 319 552 319
Pearl Harbor, Territory of Hawalil. -- 362 (1,015 | 330 [ 959 332 [ Q05| 331 353 329 ; 804 328 { 757 | 3 714 | 3 632 | 324 | 538 326
St. Thomas, Virgin Islands.__.. 352 {1,016 346 461 346 w7 342 855 337 506 334 759 330 715 329 634 328 560 329
Salt Lake City, Utah___________ 360 871 {0 SRR P P, S, 849 314 80U 315 752 315 707 316 624 317 549 319
San Diego, Calif ________ - 343 |1, 014 309 958 314 902 317 350 317 801 317 754 318 709 319 627 321 554 322
Sault Ste. Marie, Mich .. ... ... 351 9RY | 289 | 956 | 204 598 296 | 844 | 2081 752 3 [ 744 302 | 698 | 304 613 | 307 538 309
Bpokane, Wash____ i 362 | G46 | 298 |______|._.... 901 304 848 | 3061 797 | 307 749 | 308 { 704 | 308 | o610 309 | 544 311
Washington, D. C.__ .. ... 318 [1,018 | 302 | 960 | 305 | 903 306 | 850 307 794 309 762 1 310 706 | 311 622 1 313 547 316
Wright Field, Ohio___.____ ... ____._.... 200 | 989 | 208 | 958 | 302 902 | 305| 849, 306 798| 307 750 308 ( 705 | 310| 621 312 | 546 315

RIVERS AND FLOODS

|River and Flood Divirion, MERRILL BERNARD in Charge]

By BENNETT SWENSON

The outstanding flood during December 1937 occurred
in the Sacramento River. A report of this flood appears
as a separate article in this REview (pp. 441).

Moderate floods in the northern portion of the Ohio
Basin resulted generally from moderately heavy rains
from December 15-18, falling on a snow covering, and
at a time when the rivers were largely frozen. The
run-off from rain and melted snow was heavy, principally
in the Allegheny and Monongahela Basins and in the
northern tributaries of the Ohio from the Beaver to the
Muskingum River. A breaking up of the ice resulted,
but no serious damage occurred.

The snow cover was heaviest over the Allegheny Basin,
with depths of 7 to 9 inches in the northern portion. In
the section between the Clarion and Kiskiminetas Rivers
the snow depth averaged from 3 to 6 inches. Over the
Monongehela Basin there was from 1 to 2 inches of snow
on the ground, generally, and in the mountains about
6 inches.

Flood stages were not reached except in the lower 60
miles of the Allegheny, in the Ohio between Pittsburgh,
Pa., and Wheeling, W. Va., and at the mouth of the
Muskingum.

The river at Pittsburgh reached a crest of 27.5 feet at
5 a. m. of the 19th and then began to fall slowly. The
damage was slight, estimated at about $500 along the
Allegheny River and $2,000 in the Ohio between Pitts-
burgh and Wheeling.

A moderate rise occurred in the Muskingum River, and
the crest in that stream reached the mouth in time to
meet the Ohio crest. This resulted in a stage of 35.1 feet
at Marietta, Ohio, on December 20, 0.1 foot above flood
stage.

l&odemte flooding occurred in the White and Wabash
Rivers but no appreciable damage resulted.

Light to moderate floods during the month were reported
in portions of the Red Basin, and the upper St. Francis
and Trinity Rivers. Damages of consequence were esti-

mated as follows: Quachita River, $14,000,
River, $5,000.

A moderately severe flood occurred during the latter
part of the month in the middle and northern-portions
of the Willamette Basin in Oregon. The flood resulted
from heavy precipitation during the period December 26—
30, following above-normal precipitation in November
and early December. Three inches of rainfall occurred
during a 24-hour period at a number of stations; and Falls
City, Oreg., on the Luckiamute River, reported 5.50 in-
ches on the 27th, and 4.48 inches on the 29th, with a total
of 14.12 inches in 4 days. The greatest 24-hour amount
at Portland, Oreg., was 5.01 inches.

Considerably more damage was caused by the high
water and heavy rains than usually occurs when the
Willamette River stages are much higher. This may be
attributed to the high stages reached in the tributaries that
are normally nothing more than small creeks; also, to the
heavy concentration of precipitation.

The streams that probably were overloaded the most
were the Luckiamute, Marys, Molalla, Pudding, Tualatin,
and Yamhill Rivers. Of these streams the Molalla and
Tualatin contributed much more water than usual.
At some points in the Tualatin Valley the water was higher
than the December 1933 flood, which was the highest in
many years in those rivers.

Losses from the flood were confined mostly to the
destruction of bridges and damage to hichways by slides
and washouts, loss of fences and the deposition of debris
on tillable lands, and the suspension of business and loss
of wages. The total loss is estimated at $127,800.

Unusually low stages prevailed during December in the
Missouri and Mississippi Rivers. At St. Charles, Mo.,
on the Missouri, and at Grafton and Alton, Ill., and St.
Louis, Mo., on the Mississippi, new all-time low stages
were established. The lowest stage reached at St. Louis
was 5.5 feet below zero on December 12 and 13. Ice con-
ditions were largely the cause of the low stages.

and Trinity



