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AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. LiTTLE, in charge]

By Loyp A. StEvENS

Mean free-air temperatures and relative humidities for
October, as determined from airplane weather observa-
tions, are given in table 1. The departures from normal
given in the table are based on normals derived from the
number of observations indicated in the note at the foot
of the table, where the number of years during which the
observations were talen are given by the figures in paren-
theses. In general, the numbers of observations available
for computing the normals at the higher levels are less
than those available for the lower levels (indicated in the
footnote). To compensate for this discrepancy, the
normals are computed by the method of differences.

The mean temperatures for the month at the surface
were below normal, except over the southeastern portion
of the country and at Lakehurst and Mitchel Field where
above-normal temperatures prevailed. The greatest nega-
tive departures were —3.3° at Kelly Field and —2.1° at
Fargo, while the greatest positive departures were -+1.3°
at Maxwell Field and +1.1° at Norfolk. Except over
the northwestern part of the country (as shown by the
records at Spokane, Wash.) the temperature conditions
obtaining at the surface were in general duplicated at the
successive upper levels. At Spokane, however, the nega-
tive departure of —0.4° at the surface was reversed at all
upper levels to positive departures of from --2.1° to 4-2.5°.
The greatest negative departure for all levels was —3.3°
at Kelly Field at the surface, and the greatest positive
departure was +3.1° at Mitchel Field at 4 km. The
relatively large departure at Kelly Field, however, de-
creased gradually in value with height, becoming zero at
4 km and reversing to +0.7° at 5 km.

The mean relative humidities were above normal over
the greater portion of the country at all levels; but several
stations showed a reversal in sign with height, of the de-
parture from normal. At Fargo a negative departure of
6 percent at the surface decreased to zero at 1.5 km, and
was between +2 and -4 percent at all levels above 1.5 km,
At Maxwell Field the departure was —1 percent at the
surface; +2 and +1 percent, respectively, at 0.5 and 1 km;
zero at 1.5 km; and then from —4 to —8 percent at all
levels above 1.5 km. At Pensacola a similar change took
place from --6 percent at the surface to —6 percent at
2,500 m. At Boston the departure was negative at all
levels, except at 3 and 4 km where it was -3 percent and
-6 percent, respectively. This station showed the great-
est range in variation from the normal, from —10 percent
at 1 km to 46 percent at 4 km. Spokane was the only
station showing a negative departure at all upper levels;
the maximum was —10 percent at 1.5 km.

It is interesting to note that this rather spotted condi-
tion in the indicated moisture content of the air coincided
closely with the precipitation record over the country.
For example, the greatest positive departure from the
normal relative humidity at all levels was recorded at
San Diego where it amounted to +15 percent at 3 km;
over southern California, likewise, the most excessive
rainfall was recorded, being one and one-half to four times
the normal amount. One of the areas showing the great-
est deficiency of rainfall was the northwest corner of the
country, where, as previously mentioned, the Spokane
upper air relative humidities were consistently below
normal at all levels. A belt of below normal (25 to 50
percent) precipitation was recorded over the area from
North Dakota and Minnesota south-southwestward to

western Texas and New Mexico. This is no doubt due
to the fact that a deficiency of moisture, as shown by the
upper air relative humidity records, occurred at certain
levels, usually near the surface, at all stations in this area.
The marked deficiency of moisture in the upper levels at
Maxwell Field coincided with the area over Mississippi
and Alabama where a marked deficiency of precipitation
was also recorded. Except over the States mentioned,
precipitation above normal occurred over the greater
portion of the area east of the Mississippi River, where the
upper air relative humidities also were consistently above
normal, especially in the lower levels.

The free-air resultant winds, based on pilot balloon
observations made during the month of October, are given
in table 2. At the surface and 0.5 km the most outstand-
ing variation {rom the normal resultant direction occurred
at San Diego where the resultant directions for the month
were west and west-southwest in contrast with the normal
directions of east-northeast and northwest, respectively.
The unusual wind directions at these levels, together with
the south wind at 1.5 km, no doubt contributed much to
the excessive humidity and precipitation over southern
California by bringing in an unusual amount of moisture
laden air from the Pacific. At 0.5 km also, there is a
definite shift of the resultant directions toward the south
at Boston, Newark, and Washington, the variation from
the normal being between 35° and 47°. At 1 km the same
variation persisted at all three stations, but was less pro-
nounced, the range being between 27° and 34°. These
variations from the normal direction were apparently due
to the marked intensification of several low pressure areas
as they passed over or near the region contiguous to, and
to the northeast of, the Great Lakes, and which therefore
caused strong southerly or southwesterly winds to prevail
at such times at these stations. Up to 1 km there was a
distinct anticyeclonic circulation centered approximately
over northwestern Georgia, as indicated by both the
current and the normal resultamt wind directions. The
southerly and southwesterly winds along the western and
northern boundary of this area, composed for the most
part of tropical maritime air, formed a definite front with
the polar continental and polar Pacific air brought in by
the northerly and northwesterly winds which obtained at
Sault Ste. Marie, Omaha, Albuquerque, Cheyenne, and
Fargo. The fluctuations of this front no doubt accounted
in part for the above normal precipitation over the Ohio
Valley, Arkansas, and east Texas. Another well marked
front was indicated in the lower levels, by the resultant
directions at Medford and Oakland, respectively, south-
southeast to southwest winds prevailing at Medford and
northwest to north-northeast at Oakland. This front
also marked the boundary between the below-normal
precipitation area to the north and the above-normal
precipitation area to the south; the flow of air over Oak-
land apparently was predominantly of Pacific origin.
Between 1.5 km and 4 km the most marked variation of
the current monthly resultant directions from the normals
occurred at stations along the Gulf and Pacific coasts.
At Pensacola, the normal directions vary between north
and northwest, while those for the current month were
between west-southwest and west at these levels. A simi-
lar counter-clockwise variation from the normal occurred
at Houston. At 4 km for example the normal direction
is northwest (306°), while the direction for the current
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month was west-southwest (257°). These variations were
probably due to the frequent development of low-pressure
troughs extending from the lower Mississippi Valley north-
eastward to the Ohio Valley, along which tropical air flowed
from the Gulf of Mexico. The Pacific coast stations were
rather irregular in their variation from normal resultant
directions at 1.5, 2, and 2.5 km, but all showed a clock-
wise deviation at 3 km; the normal directions are between
northwest and west, and those for the current month
between north-northeast and north-northwest.

The resultant velocities were in general above normal
over the eastern portion of the country, and below normal
over the western portion. The greatest positive departure
from normal (--4.1 m. p. s.) occurred at Sault Ste. Marie,
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at 3 km; and the greatest negative departure (—2.8m.p.s.)
at Medford at 3 km, and also at Salt Lake City at 4 km.
This distribution of velocities coincided with the average
movement of air masses during the month. There were,
during the month, frequent outbreaks of polar continental
air which moved at near normal speed down over the
northern plains and eastern Rocky Mountain States and
then increased in speed and, in some cases, in intensity,
as they moved southeastward. The increased intensity
of several low pressure areas in the region to the north
and east of the Great Lakes, as previously mentioned,
accounted, no doubt, for the high resultant velocities
obtained at Sault Ste. Marie.

TaBLE 1.—Mean free-air temperatures and relative humidilies obtained by airplanes during October 1936
TEMPERATURE (° C.)

Altitude (meters) m. s. 1.
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000 Num-
Stations Dtepar- Depar- Depar- Dtepar- Dtepar- Depar- Depar- Depar- Depar- ggze‘;’_{
y ure ture ture ure ure ; ture ture ture ture -
Mean from Mean from Mean from Mean from Mean from Mean from Mean from Mean from Mean from tiva-
normal normal normal normal norma} normal normal normal normal| *1088
Barksdale Field (Shreveport), La.l
(17311 ) S, -l 140 11.0 |- 9.0 |oaeoo - 7.1 |- ) P O R, —-4.5 j...__. 24
Billings, Mont.? (1,088 m) 6.7 7.0 —0.9 4,21 —0.9 1.2 | —0.9] —46 0.0 }—10.6 | +0.4 31
Boston, Mass.! (5m).__.. 8.1 2.3 —1.6 0.4{—-1.6] —1.9|—-1.8|~72|-19-12.9 | ~1L5 16
Cheyenne, Wyo.9 (1,873 m 3.4 5.6 —0.7 51| —1.8 2.1 —20]| —4.4| —-L5}—-1L2| —-1.1 31
El Paso, Tex.? (1,194 m)_. 12.7 141 oo 11.3 . A 31
Fargo, N. Dak.? (274 m)__ - 1.8 0.2 | =256} —23 30
Kelly Field (San Antonio), Tex.!

(206 m) -| 13.2 13.0 | —1.4 10.8 26
Lakehurst, N. J.2 (39 10.0 4.7} —0.4 2.8 24
Maxwell Field

Alal (52m)._.___ 17.0 12.8 | 4+0.9 10.9 30
Miami, Fla.? (4 m 23.3 14.6 |-aoaeo- 12.1 31
Mitchel Field (Hemp:

N, Y.1(29 10.0 | +0.9 10.4 | 4-1.0 8.7 +1.2 721411 5.9 | 415 3.9 23
Murfreesboro, Te: 12.4 | 4+0.4 | 14.6| —0.3] 13.2| —0.2| 1.0} —0.2 9.0 0.0 7.3 31
Norfolk, Va.* (10 m) 15.4 | +1L.1 14.7 | 40.9 12.0 | 40.7 10.1 | +0.6 8.0 | 40.4 6.1 24
Qakland, Calif.? (2 m) 12,7 foeeoeae 16.6 |eeoooo 17.9 f . 15,3 |_oaao 12,9 doeae - 9.5 30
Oklahoma City, Okla. 1.1 | -2.0 13.2 | —1.6 13.0 | —2.9 1.9 | —2.4 10.7 | —L.5 8.0 30
Omsha, Nebr.? (300 m). 8.0 | —0.4 10.1 | 0.2 10.1 ] ~0.9 8.3 | —-1.2 6.4 —13 3.4 31
Pearl Harbor, Terr

Hawaii 3 (6m)__._ .| 8.0 —25 22,0 | —0.4 18.7 | 40.2 | 15.7 | 0.2 13.6 | 0.5 12.2 30
Pensacola, Fla.? (13 _ 17.5 1 —0.5 19.5 | +1.4 16.9 | 4+1.0 14.6 | +0.9 12,3 § +0.6 10.4 31
Salt Lake City, Utah 2 (1, [0 0 Y DR DI PP P 12,0 |oo_.__. 10.4 joo. 6.8 31
San Diego, Calif.3 (10 m)_ 16.4 | —1.0 17.1 { —0.1 17.6 0.0 15.3 | —0.5 121 | —1.5 9.0 30
Sault Ste. Marie, Mich.? ( - 3.6 |eaemun 3.3 |ececes L1 | —0.6 jooe_o- —2.0 femaacas —4.2 30
Scott Field (Belleville), IlL} (135

- - 9.4 40.2 13.6 | —0.3 13.0 0.0 10.8 0.0 8.4 —0.3 6.3 18
0 12.8 (. 14.0 |oaoo - 15.3 foooooos 18.7 |comeaas 12.0 f-cmea-- 9.9 5
Selfridge Field (Mount

Mich.! (177 m).__.. 6.9 | —0.4 81{—-15 5.9 —-2.0 4.1 (=21 2.11-21| —0.1 31
Spokane, Wash.? (596 5.8 —0.4 | foeao_- 1.6 | 4+2.1 10.9 | 2.2 8.8 [ +2.3 6.3 31
‘Washington, D, C.3 (13 m 11.4 | —0.6 12.4 { +0.5 10.2 | +0.3 8.6 | 40.5 6.3 | +0.2 4.3 29
Wright Field (Dayton), *

44m) . 9.21 413 11.8 | +1.0 9.8 | —0.4 814§ —0.3 58 —0.6 3.5 21

1Army. ? Weather Bureau. I Navy

RELATIVE HUMIDITY (PERCENT)
Barksdale Field (Shreveport), La_. 86 | _____. 67 |oceooae 66 |--_--- 63 [coo.o.- 57 |- 50 facmcoeo 43 | ...
Billings, Mont.___. - 63 B N RN SN [P PO 5% +2 52 +3 53 +4 52 +3
Boston, Mass...- 72 -2 59 -9 54 -10 55 —4 51 —4 46 —5 50 +3
Cheyenne, Wyo.. 68 2 (U IS RSSO (RN DRI PR 63 +5 56 +6 54 7
E1 Paso, Tex. . {122 20 I N, - 83 foo.- JiL N P 54 ..o - 11 1 P——
Fargo, N. Dak.____________. 67 —6 063 53 0 82 +3 52 +4 46 +2
Kelly Field (S8an Antonio), Tex 93 +2 70 -7 A3 —3 59 —4 53 +1 47 +3 46 -6
Lakehurst, N. J__.__ temmmmmmeen 85 0 71 0 73 44 67 +5 63 +8 58 +8 54 +3
Maxwell Field (Montgomery), Ala 83 -1 62 +2 £ +1 58 0 42 —8 35 -7 32 -5
Miami, Fla_. ... ... 93 |- 83 |_.-_.. 79 |oeooae T2 69 |_oo_a_ 61 |- L3 N PN
Mitchel Field (Hempstead, L. 1.),

N. Y. e - S6 0 7 +2 72 +2 70 +6 60 +4 57 +3 52 0
Murfreesboro, Tenn._. - 91 +6 74 -+9 63 +7 63 +5 56 +3 46 0 43 -1
Norfolk, Va______._ 84 +6 72 +4 68 -+4 61 —+4 58 +6 50 +4 43 +2
QOakland, Calif_ 82 |._.._. [ 3 42 ... 35 {ooeoo 32 |- 32 .. 31 |-

Oklahoma City, Okla.. 83 0 73 -2 66 +4 61 +4 53 0 49 0 47 +1

Omaha, Nebr__ 77 —3 66 =5 60 2 58 +4 52 +3 54 —+7 49 +2

Pearl Harbor, T 88 +13 81 +5 81 +2 77 +3 69 +2 52 -2 42 -1

Pensacola, Fla__ 86 +6 71 0 68 0 64 +1 55 -1 44 —6 41 —4

Salt Lake City, Utah [i1:20 RS PN SR PRI B, 50 [eo.-- a8 .. 50 ... 22
San Diego, Calif__... 85 410 74 +6 57 +7 52 +9 48 +12 48 +14 45 4145

Sault Ste. Marie, Mich_.. I 74 |emeeo [ 3 66 (... [i1: 3 [il 3 P 51 [ _..
Scott Field (Belleville), Il 92 +3 64 +4 58 +3 53 42 52 +4 48 +5 44 +3

Seattle, Wash_____.____.__._____.__ 87 |-eoeaan 68 |.oo--.. 43 oo 41 b 36 |aeee- 33 |- 35 oot
Selfridge Field (Mount Clemens),

Mich. .. 87 -4 73 +4 70 +4 63 44 55 +3 47 +1 45 2
Spokane, S0 {2 U PSR 55 -9 48 -10 47 -9 43 -7 49 —4
Washington, D - 87 +11 66 +2 67 +5 62 +4 62 —+7 52 +3 48 —+3
Wright Field (Dayton), Ohio.._... 91 +4 74 +3 69 +7 61 -+6 60 +11 58| 412 49 48

Observations taken about 4:00 a. m., 75th meridian time, except along the Pacific coast and Hawaii where they are taken at dawn.

NoTg.—The departures are based on normals covering the following total number of observations made during the same month in previous years, including the current month
(years of record are given in parentheses following the number of observations): Billings, 91 (2); Boston, 106 (5); Cheyenne, 93 (3); Fargo, 92 (3); Kelly Field, 80 (3); Lakehurst, 84 (3);
Maxwell Field, 90 (3); Mitchel Field, 71 (3); Murfreesboro 93 (3): Norfolk, 171 (8); Oklahoma City, 92 (3): Omaha, 186 (6); Pearl Harbor, 161 (8); Pensacola, 209 (9); San Diego, 197 (8);

Scott Field, 64 (3); Selfridge Field, 93 (3); Spokane, 91 (3); Washington, 249 (12); Wright Field, 84 (3).

of the pancity of observations.)

(Departiures {rom normal for Seattle are omitted from this summary because
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TaBLE 1.—Mean free-air temperatures and relative humidities obtained by airplanes during October 1936—Continued
LATE REPORT FOR SEPTEMBER, 1936
TEMPERATURE (°C.)

Altitude (meters) m. s. 1.
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000 N
. um-
Stations ber of
Dtepar- Dtepar- Depar- Depar- Depar- Depar- Depar- Depar- Depar- 0‘;5:"
; ure ure ture ture- ture ture ture ture ture Ml
Mean from Mean from Mean from Mean from Mean from Mean from Mean from Mean from Mean from | tions
normal normal normal normal normal normal normal normal normal
Pear] Harbor, Territory of Hawaii 3
Gy L. 23.41 —2.31 21,9 —0.4 1831 0.1 | 15,3 —0.1 13.3 1 +0.5 12.0 | +0.8 9.7 4+0.5 3.6 401 —1.8) —-0.2 30
RELATIVE HUMIDITY (PERCENT)
Pearl Harbor, Territory of Hawaii. 84 | +9 80 +3 ’ 84 ' +3 78 ‘ +2 £9 1} 52 —1 43 +2 33 ] M —12 ...

3 Navy.

NoTe.—The departures are based on normals covering the following total number of observations made during the same month in previous years, including the current month

(years of record are given in parentheses following the number of observations): Pearl Harbor, 154 (8).

The observations are taken at dawn.

TaBLE 2.—Free-air resullant winds (meters per second) based on pilot-balloon observations made near 6 a. m. (E. S. T.) during October 1936

[Wind from N=360°, E=90°, etc.}

. l‘?ell‘?l{l o Atlanta, Biltings, Boston, ([ Cheyenne, || Chicago, Cincin- Detroit, Fargo, Houston, || Key West, || Medford, || Murfrees-
1{1 j\'Ilex, Ga Mont. Mass. Wyo. 1. nati, Ohic ATich. N. Dak. ex. Fla. Oreg, bors, Tenn.
(1 '554 Y ) (309 m) (1,088 m) (15 m) (1,873 m (192 m) (153 m) (204 m) (274 m) (21 m) (11 m) (410 m) (180 m)
Altitude (m) 1003 I
m, s. 1.
ElzlElzlElelflzlf izl 8 il E|al8lzlE]z
8 G © k3] S = b 3 B8 k] k] k] S ‘S k] B 3 B3 B B b} k3] k] '3 g ]
D 3 @ =1 o 2 g 2 b 2 @ 2 @ Q 8 2 @ '9 ] 2 @ 2 @« [=] @ [=3
E3 B3 S g - < = < & G 5 e - S & Gl 5 G 5 G =1 = B =
[~ =3 A | > A = /> A B [= B - a > =] > =} > A B A = a > a >
o o ° o o -] o -] o o a o o
Surface.____.___ 356 11.9 (356 |12 259 {2911 253 | 1. 243 | 1.1 257 | 0.4 240 { 1.8 2851 0.9 13{ 1.3 62119 168 | 0.6 172 | 0.8
32|29 |Jeeoe]oaee 256 | 7. 253 1 6.3 241 | 4.3 256 | 6.5 236 | 2.6 106 | 1.1 7 3.2 221 .1 194 | 3.6
3122 ||ce )eaes 264 [ 8. 256 [ 8.7 258 | 5.9 282 | 7.7 301 | 5.3 131 .3 94 | 27 215 .4 208 5.1
31422 253 | 5.4 || 274 | 8. 263 | 8.8 249 1 6.2 2621 0.8 204 | 6.0 239 1 1.3 93 | 1.9 9s | L7 240 | 4.4
283 | 4.8 286 1 5.6 || 294 | 8.8 511 275(9.6 259 | 9.0 259 (11.4 291 (10.1 77129 94| 14 61 | 3.7 253 | 4.0
273 | 6.0 296 | 6.5 4] 233 [10.8 209 | 7.0 || 270 |12.0 265 | 8.7 265 [11.1 287 | 8.8 290 } 3.3 84| L5 31|39 271 51
263 | 5.4 290 | 7.7 Haoaos]aaooe 311 | 7.6 || 283 |11.5 246 | 7.4 255 9.9 298 [ 9.2 306 1 4.2 92 1.5 32 5.2 75 3.8
271 5.4 303 | 9.8 303 | 8.1 Yoo |omec oo 264 (10.8 || oo |oo--- 257 | 6.1 281} 1.1 344 | 4.7 224 4.9
_____________________ 296 | 5.7 [|ocoeatemmcaf]mm e oo cmme e femmme oo m e e |l 288 [ 5.2 N [aeeas 346 | 5.1 |loacooofamae
Newark, || Oakland, || Oklahoma || Omaha, Eg‘r‘r!r]i_?}{_' Pensa- |{ St. Louis, || Salt Lake || San Diego, Sallgrite' Seatile, || Spokane, || Washing-
. Calif. Clty,OOkla Nebr tory of Ha- cola, Fla.l Mo. City, Utah Calif. Mich. Wash. ‘Wash. ton, D. C
Altitude (m) (14 m) (8 m) (402 m) (306 m) waii 1(68 m) (24 m) (170 m) (1,294 m) {15 m) (198 m) (14 m) (803 m) (10 m)
L8 L
ElnllElnl Elnl8lnl| Bicl8lnll 88| lE8lnlflallflallEinl &5
slell2lsllelslielse|ellelslielsyielellaeislle|sel(3|E12] 32
& ] 5 < 5 = k-1 = =] e = > 5 = 5 ] 3 ] ] :
Risffalsfa|s|a(2|lAals||lgisllals|ldalsljlaiglal|ellalella|(slals
o o o -] Q Q o o o -3 -] o o
Surface_________ 312 1.4 [ 305 | 0.1 1821 0.9 |/ 300 (0.3 40 | 1.8 33143 205 | 1.1 144 | 3.0 2611 0.1 3251 0.5 130 | 0.9 83112 207 [ 0.5
500, 54 | 5.4 || 351 | 1.0 197 1 4.6 || 253 | 1.9 2 | 3.9 731 4.5 239 } 5.3 {[-c-ven|-mnn- 256 | 1.1 2631 2.6 50 L2 | RO R 258 3.8
6.7 22129 232|581 273 | 41 87 | 4.2 56 .8 260} 7.3 | 311 .7 2721 7.6 201 .5 233 .8 266 | 4.9
8.4 44 1 2.8 250 | 4.6 1] 284 | 6.3 81| 1.9] 250 | 1.5 263 | 6.3 144 | 2.7 186 | 1.0 278 |10.5 274 1.4 267 | 2.6 271 5.8
9.3 96 | 1.7 263 |1 4.1 286|7.9 94 1.2 246 | 2.6 264170 180 .5 911 1.6 274 110.6 26| 1.5 285 1 3.8 271 8.1
9.9 20 (18 2621 3.6 || 284 | 8.9 88 | 1.0 || 252 | 3.4 27 7.8 235 | 1.1 7 1.8 292 112.1 323 | 1.7 293 | 5.8 271 7.8
_____ 351 | 3.5 2751 4.2 || 27 8.8 92 (25| 269 | 4.0 277 | 8.4 259 1 1.3 6134 284 |13.4 323 | 3.1 204 | 6.4 257 9.5
_______________ 24 | 3.7 || 273 | 8.7 26 { 1.6 (| 284 | 4.5 265 | 9.1 327120 337 | 4.2 |- e[ o] 289 7O M|
____________________________________________________________________ b 7 - W< | (SO RN | SO SRR | ISR SR | NSRRI NI | D SR

1 Navy stations.

RIVERS AND FLOODS

[River and Flood Division, MONTROSE W. HAYESY, in charge]

By BENNETT SWENSON

The floods of late September in the rivers in south-
eastern Texas continued into October. The Trinity
River overflowed portions of Anderson and Leon Coun-
ties, causing property losses of approximately $21,500,
but in the lower reaches flood stages were only slightly
exceeded. The flood in the Brazos reached Valley Junc-
tion, Tex., on the 1st with a crest 3.6 feet above flood
stage. Thereafter there was a rapid flattening out of
flood water. Damage was confined principally to Wash-
ington and Robertson Counties where property (mostly

matured crops) valued at $191,000, was destroyed. Al-
though high stages occurred in the lower reaches of the
Colorado, Guadalupe, and the Rio Grande Rivers the
losses were relatively light because matured crops were
mostly harvested, and highways damaged by an earlier
flood were mostly unrepaired. Some flooding also con-
tinued in the Saluda, Santee, and Savannah drainage basins
in South Carolina and Georgia with minor losses mostly
to crops and livestock.




