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POSITIONS AND AREAS OF SUN SPOTS-Continued PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR 
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Mean: 30 days-87.5. 
a= Passage of an average sized group through the cpntral meridian. 
b=Passage of a large group or spot throuph the cantral meridian. 
c=New formation of a group developing into a middle sized or large center of activity 

E: on the eastern part of the sun's disc; W: on the western part: M: in tbe central oird; 
zone. 

d=Entrance of a lnrge or averago sized center of activity on the east limb. 

AEROLOGICAL OBSERVATIONS 
[Aerological Dlvlsion, D.  M. LITTLE in Charge] 

By L. P. HARRISON 

Mean free-air data based on airplane weather and radio- 
meteorograph observations during the month of March 
1938 are given in table 1, which includes the basic ele- 
ments, barometric pressure, temperature, and relative 
humidity a t  various standard geometric heights. (Infor- 
mation regarding the methods by which the "means" 
have been computed is given in the February 1938 

MONTHLY WEATHER REVIEW, Aerological Observations.) 
Chart I shows that the mean surface temperatures 

during March were generally above normal over the 
country exce t in the extreme West including most of 

Arizona, where t,hey were below normal. 
Table 1 indicates that t,he mean free-air relative humidi- 

ties, as in February, were relatively high near Nashville, 
Tenn., and Spokane, Wash., in comparison to those which 
prevailed over adjacent regions. They were also rela- 
tivel low near Pensacola, Fla., a t  elevations from 2 to 
5 ki 9 ometers, and generally low in this layer over the 
extreme southern part of the country except near the 
California coast, as well as moderately low along the 
middle Atlantic coast. 

Isobaric charts prepared on the basis of mean monthly 
free-air barometric pressures over the country during 
March show the locus of the statistical center of low 

ressure in the lower strata to have been near Fargo, 6. Dak., and Sault Ste. Marie, Mich., with the center of 
high pressure to the southeast near the Florida Peninsula. 
In the upper levels (3-5 km), the centers were near Sault 
Ste. Marie, and the Gulf of Mexico respectively. In  
these levels also, the pressures over central and southern 
California averaged slightly lower than those over the 
areas immediately to the east. 

Table 2 shows the free-air resultant winds based on 
pilot-balloon observations made near 5 a. m. (75th merid- 
ian time) during March. The resultant wind directions 

California, J evada, Oregon, southern Idaho, Utah, and 

were generdly norninl over most of the country, with 
ce,rtnhi except'ions. At  Pensac,oln, Fla., in the stratum 
0.5 to 3 kilomet,ers, t)he mont'hly re,sultants were oriented 
counterdockwise with respect to the normal by amounts 
diniinishing with height, from 200' to 30'. Near Key 
West, at 2.5, 3, and 4 kilometers, the similar orientations 
were about 55', 20°, and 35' respectively. At Oakland, 
Calif., wit.hin the stratmum 0.5 to  2 kilometers, the result- 
ants were about 80" t,o 40' counterclockwise from normal. 
Similarly at Sa.n Diego, Calif., the amounts were about 
35' to 20°, diminishing t'o about 10' a t  5 kilometers. In 
the same way at  elevations from 2 to 3 kilometers over 
Seattle, Wash., t,he counterclockwise departures were 30° 
to 65'; from 3 to 4 kilometers, mean sea level, at Salt 
Lake Cit'y, Utah, 30' to 45'; at  Omaha, Nebr., from 0.5 
to 2.5 kilometers, 65' to 15'; and at Sault Ste. Marie, 
Midi., same elevations, 105' to 25'. 

The monthly re,sultant velocities of the free-air winds 
were generally within f 2 meters per sec,ond of the normals. 
The stat,ions having departures in excess of 3 meters per 
second and the values thereof were as follows: 0.5 kilo- 
meter, Pensacoln $3.5 m. p. s.; Cincinnati +3.1; Okla- 
homa City $3.3; 1 kilometer, Pensacola +3.0; Cincinnati 
+4.5, Chicago +3.2, Oklahoma City +5.3; 1.5 kilometers, 
Cincinnat'i 4-3.6, St. Louis +3.0, Oklahoma City +4.1; 
2 kilometers, Oklahoma Cit +4.5; 2.5 kilometers, Okla- 
homa City +3.7, Sault Ste. Qarie +3.5, San Diego +3.4; 
3 kilometers, Pensacola -3.8, Sault Ste. Marie +4.0, 
Boston -4.6, Sentt'le +5.2; 4 kilometers, Key West -4.3, 
Atlanta -3.3, Sault Stme. Marie +5.8, Albuquerque +3.5, 
San Diego +3.6; 5 kilometers, Snn Diego $6.2. 

Table 3 shows the maximum free-air wind velocities 
and their direct'ions for various sections of the United 
States during March as deternlined by pilot-balloon 
observations. The extreme maximum was 70.0 meters 
per second from the west-southwest a t  4,700 meters, 
mean sea level, over Albuquerque, N. Mex., on March 4. 
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TABLE 1.-Mean free-air barometric pressure ( P )  in  mb., temperature (7') in O C., and relative humidities (R.  H . ) ,  in  percent, obtained by 
airplanes or radionieteorographs during March 1958 

T g : P  T g : P  T g : P  T 5 : P  T g : P  T 2 : P  T g : P  T E: 
_~_________- -__ - -  ----- ------- 

956 15.3 68 902 14.1 59 449 12.2 51 NO 111.2 LI 752 7.4 43 io8 4.3 43 635 -1.5 34 -..- _ _ _ _ _ _  _ _ _ _  
............................ 8.13 1. 1 61 290 -1.6 21 742 -4.6 62 C% 4 . 3  6fi 610 -15.3 68 534 -22.6 62 
953 0.6 T i  S96 -0.8 76 8411 -2 .0 75 ,YO -3.0 r4  739 -5.3 72 695 -7.4 r O  610 -12.6 64 534 -18.7 59 
............................. .......... 793 1.0 63 744 -2.0 61 699 -5.0 61 614 -11.6 63 538 -18.6 61 
956 22.6 8'3 903 19.9 84 16.U SO SO3 14. 1 6 i  756 13.9 55 712 10.6 46 631 5.4 31 559 0.8 23 
............................ 12.2 34 799 9.0 34 751 5.3 36 iC4 2.1 35 623 -4.3 34 548 -11.2 33 
950 0.5 74 SO3 -0.2 62 -2. 2 I8 i s 6  -3.8 5 i  73s -6.3 57 692 4 . 4  56 607 -14.0 54 532 -19.9 52 
959 17.6 62 903 16.5 571 14.3 47 E02 12.4 42 755 9.6 37 710 6.8 36 6% 0.2 32 5.54 -7.8 33 
956 4.0 57 8Y8 1.4 6'2 11.14 -0.9 51 793 -2.7 47 744 -5.5 46 69s 4 . 4  43 612 -14.5 41 536 -21.1 40 
950 14.6 r O  904 12.3 69, 852 U.9  64 802 7.6 53 754 5.6 41 709 3.0 34 G25 -3.2 29 551 -9.6 31 
957 3.,5 68 900 2.0 63 S.45 0.0 50 794 -2.1 55 r45 -3.7 49 699 -6.1 44 615 -12.1 44 __._ _____. _ _ _ _  
957 11.9 73 902 9 , s  71 84s 7.9 63 79s 5 . S  53 750 3 .1  56 202 0.0 52 621 -5.8 47 540 -12.9 51 
962 10.1 23 906 7.5 45 851 5.9 45 SO1 3.9 43 !5? 1.4 42 LO, -1.6 42 622 -7.5 37 546 -13.3 36 
953 i .3  I ,  902 4.0 77 847 1.1 73 796 -1.5 67 i46 -3.S 61 101 -6.4 5 i  615 -12.5 52 540 -18.3 48 

9.53 12.3 66 S9S 12.0 5s 846 10.8 4s 795 8.3 43 749 5.4 40 701 2.1 40 621 -4.6 41 546 -11.5 41 
95" 5.5 70 S Y G  5.4 62 643 4. 1 .W 792 1.9 54 744 -0.9 54 G9Y -3.9 49 614 -10.6 51 539 -17.1 48 

............................... ..... -~.. ................................................................................ 

961 lU.5 t i  9Oi 15.7 t ,  855 12.4 75 805 1 n . O  71 757 9.0 57 713 7.S 42 631 3.3 28 557 -2.8 22 

............................ 846 3.5 62 794 0.6 60 7% -2.9 63 700 -6.5 67 614 -13.5 69 538 -20.2 63 
958 9.4 83 902 6.S 76 543 4.0 70 798 2.1 64 749 0.5 5 i  704 -2.2 53 615 -S.O 48 546 -15.1 49 

962 -4.1 74 893 -.5.3 i 0  - 6 . 4  1:4 7% - i . 2  56 736 -9.S 53 690 -11.0 52 fiO5 -16.1 56 528 -22.5 64 
559 8.7 59 903 7 . 2  63 5 . S  47 7% 3.4 46 749 1.1 43 704 -1.7 41 620 -S.2 40 .___ _ _ _ _ _ _  _ _ _ _  
954 5.2 68 858 ?.3 GS -1.2 M 791 - 4 . 7  61: 743 -8.(I 61 697 -10.4 54 614 -1i.3 44 ..__ _____. _.__ 

561 1G.8 24 906 5: b53 12.5 6U 804 9.9 38 756 7.4 35 711 5.1 30 628 -0.6 24 554 -7.2 28 

.............................................................................................................................. 
.............. S96 2.7 76 P4'2 -@. 5 76 790 -4.8 NI i l l  -9.0 S? 684 -13.7 XU 607 -20.1 i l  530 -2 i .9  71 
9.5s 7.4 fi7 9LI3 5.3 67 S48 3.9 ti? 797 2.1 57 74q -0.5 53 7113 -3. 1 51 619 4 . 2  46 543 -14.7 46 
956 6.4 74 900 6.0 $9 846 5.1 60 796 . 3.0 51 74'3 0.6 50 z03 -2.0 44 fil9 --8.4 40 543 -14.5 41 
956 8.9 74 901 6 .6  11 846 4.1 61; i!l7 1.6 63 24fi -0.6 5s ,m -2.5 55 61s -3.0 53 542 -14.3 49 
953 4.4 72 897 3.t 68 843 2.4 64 792 0.3 64 443 -2.0 57 69s -4.7 6? 613 -10.6 51 539 -16.8 48 
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Atlanta, 

N) (309 In) N. nfex. Oa. 

Altitude 
~ 

Barksdale Field La. I(52 m) 
Billings. Mont.; (1.090 m)-- 
*Boston. Mass. (5 m) ....... 
Cheyenne, Wyo.2 (1373 N). 
coco  Solo, c. 2 . 3  (15 In ) - - . -  
E l  Paso, l'es.2 (1,194 m) .___ 
Fargo N. Dak.' (274 m) _ _ _  
Gelly'Field, Tes.1 (206 N).- 
Lakehurst. N.  J.' (39 in). .. 
Maxwell Field, Ala.! (52  m) 
Mitchel Field, N. Y.1 (29 N) 
Nashville. Tenn.3 (IS0 m). - 
Norfolk, Va.3 (IO m) ........ 
Oakland. ca1jf.r (2 m) ...... 
Oklahoma City. Ukla.* (391 

m) ....................... 
Omaha, Nebr.2 (300 111) ..... 
Pearl Harbor, T. H.3 ( 6  m). 
Pemacola. Fla.3 (13 mj ..... 
St. Thorns .  V. 1.3  (S N) .... 
Salt Lake City, Utah * (1,286 

m) ....................... 

Gault Ste. Marie, Mich.2 
(221 m) ................... 

Scott Field. 111.1 (135 m) . .~ .  
Seattle. Wash.' i l l 1  ni) ...... 
Sellride Field, h1ich.l (17; 

San Diego, Ca1il.J (10 m).  .. 

Houston, Key West, Modford, Nashville, Cincio- 
ch?O' 1 1  gi; 1 1  DG%' 1 1  ?$ti. 1 ,  Tex. 1 1  E'ln. 1: Oreg. 11 Tenn. 

Billings. Boston, Cheyenne, 
h lont .  hlass. Wyo. 

( 1 , W  m)  (15 m) (1,8i3 m) (I92 m) (153 m) (104 m) (283 m) (21 m) (11 m)  (410 m) (194 m) 
~ ~ ~ - 

m). ...................... 

IVashinpton. D. C .I (13 n o .  
Wright Field. Ohio 1 (244 ul 
'Burhank. Calif. G!Xl N) .... 
Chicago. 111.9 (1Si N) ....... 

Spokane. Wash.2 (;97 111). .. 

(meters) 
m. s. 1. 

Furface ...... 
500 
1,000 
1,500 
2.W ........ 
2.500 _____.__ 
3,000 _ _ _ _ _ _ _ _  
4.000 _ _ _ _ _ _ _ _  
5,000 _ _ _ _ _ _ _ _  

Boston. Mass ............... 
Burbank, Calif _ _ _ _ _ _ _ _ _ _ _ _ _  

Boston, Mass ............... 

~ 

~- -- -- -_ -_ - 
0 0 

251 1.0 297 1.1 268 2.6 292 1.1 263 4.6 242 
..................... 262 2.0 ........... 29i 6.7 ........... 215 
................... 261 4.6 ........... 3 0 5  9.6 ........... 267 
................... 257 7 . 3  261 6.9 308 10.7 ........... 270 

263 4.5 267 6.8 264 7.2 30011 .3  270 5.9 250 
262 6.9 266 9.2 271 7.7 2% 9.8 265 0 . S  302 
261 9. S 280 10.4 269 7 . 7  282 8.9 270 10.i _.____ 
261 14.5 276 9.8 271 9.0 ..__._ _ _ _ _ _  2 i l  12.4 ._____ 
2 i i  12.6 _ _ _ _ _ _  _ _ _ _ _  2rj2 5 .9  _ _ _ _ _ _  _.___ __.___ _ _ _ _ _  .____. 

Altitude (meters) mean sea level 

Surface I 500 I 1,ooO I 1,500 1 2,000 I 2,500 I 3,000 1 4,000 I 5,000 
- 
JUU 
er I 
DhS 
- 

: 

.... 

... 

--- 
.- 

*Observations h y  radiometeorograph. Stations not so N a k e d  havo observations by airplane. I Amy,, 2 Weather Bureau. Navy. 
Observations taken about  4 a. m. 75th meridian time, except by Navy stations along the Paciflc c o s t  and Hawall where they are taken at  dawn. 
NOTE.-NOne of the means included i n  this table are based on loss than 15 surface or 5 standard-level observations. 

TABLE 2.-Free-air resultant winds (meters per second) based on pilot-balloon observations made near 6 a.  m. (E.  S .  T.)  during March 1958 

---- 

1.2 210 1 2 244 
G.3 236 6.2 259 
8. t i  2.50 10. 9 272 
9.5 257 11.2 281 
9.8 ?78 8.d 283 
8.8 396 9.6 2% _ _ _ _  294 10.3 300 _ _ _ _  ._.._. .____ _____. 
.................... 



MARCH 1938 MONTHLY WEATHER REVIEW 79 
TABLE 2.-Free-air resultant winds (meters per second) baaed on pilot-balloon observations made near 6 a. m. (E. S. T.j during March 1939-Con. 

Pearl Har- 
Newark, Oakland, ok&:;:a Omahs, bor. Ter- Pensacola, St. Louis, San Diego. St'' 
N .  J. (14 Calif. (8 Okla, (402 Nebr. (306 ritory of Fla.1 (24 hfo. (170 Utah Calif. (15 hi$firig8 
meters) meters) meters) Hawaii 1 meters) meters) meters. meters) meters) 

(68 meters) 

Seattle, Spokane, Washing- 
Wash. (14 U ssh. (603 ton, D. C. 
meters) meters) (10 meters) 

A 
.2 - = 

1.7 _ _ _ _  
5.1 
6.0 
6.4 
6.4 
6 .5  
7.0 
- - - - 

.- B 
I " 
2 
E 
_. 

0 

183 
195 
239 
260 
262 
282 
282 
2 i2  

-- 

.z 

.; 
f a  
" 0  

-- 
0 

268 
268 
285 
200 
268 
251 
299 

- - - - - .  

I I- II- 

surra ce..... 
500 _ _ _ _ _ _ _ _ _ _  
1,000 _ _ _ _ _ _ _ _  
1,500 _ _ _ _ _ _ _ _  
2.000 _ _ _ _ _ _ _ _  
2,500 ___--___ 
3,000 _ _ _ _ _ _ _ _  
4,000 _ _ _ _ _ _ _ _  
6,000 _____.-- 

2 .- u 
m .- a - 

110 
252 
274 
280 
290 
257 
290 
399 _ _ _ _ .  

- 
- 8 
.5 n 

+- 

- 
0 

266 
273 
281 
292 
279 
234 
283 

_____. _----. 

28 
2b: 
1 
2 

23 
6 

28 
14 
4 

- 
R 
d .- 
B - 
f - 
1.0 
7. 1 
9.8 

11.4 
13.2 
12. 8 
12.0 

---- 
- 

Clereland. 
Cincinnati. 
jacksonville. 
Sault Ste. Marie. 
Moline. 
Abilene. 
Medford. 
Modena. 
Albuquerque. 

1 Navy stations. 

(treenshoro ....______ 
Charleston ..._.__.__ 
Suolt Yte. hfnrie .--. 
Moline .________.____ 
Amnrillo _.__.___._.. 
hfedfnrd _..____.__.. 
Cheyenne .._____.__. 
Albuquerque ..______ 

TABLE 3.-Maximum free-air wind velocities (meters per aecond), for different sections of the United States based on pilotballoon observations 
during March 1938 

34.6 N W  .....-. 6.010 
37.8 1VNW -... 8.020 
4Z0 \VN\V .... 5.330 
42.0 W N W  __._ 6.530 
4 6 . 3  WS\V ..__. 6,750 
49.0 N W  _._____ 5,800 
55.2 N N W  _ _ _ _ _  7,880 
50.0 SW _ _ _ _ _ _ _  5,OW 

~- 

I Surface to 2,500 meters (m. s. 1.) / I  Between 2,500 and 5,000 metcrs (m. s. I.) 1 1  Ahore 5,000 meters (m. s. 1.) 

Northeast 1 _ _ _ _  ~ _ _ _ _  48.4 N W  _._____ 2,260 21 
East Centrall--..-- 38.0 WNW _ _ _ _  1.380 1 
butheast 8 _ _ _ _ _ _ _ _ _ _  34.6 W _ _ _ _ _ _ _ _ _  2,280 10 
North Central1 _ _ _ _ _  32.7 SW _____._ 2,230 29 
CmtralI-.-. _.______ 37.0 SSW _ _ _ _ _ _  1.8W 30 
Boiith Central 8 _ _ _ _ _  49.2 WSW ..___ 1,730 14 
h'urthwast 7 _ _ _ _ _ _ _ _ _  31.1 WNW _ _ _ _  1,310 29 
West Central I _ _ _ _ _ _  44.3 SW _ _ _ _ _ _ _  1,740 23 
Pouthwest 9 -_____-_- 47.8 w.. -__-- - -  1,940 18 Havre __.____________ /I 70.0 

- 

0) c 

5 - 
31 
S 

1u 
13 
30 
12 
2s 
23 
1 
- 

Station 

3 n 

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

DelawAe, Marylanh, Virginia, W e t  Virglnia, southern Ohio, Kentucky, eastern 

6 hIississippi, Arkansas, Louisians. Oklahoma, Texas (except El Paso), and western 

7 hlontana, Idaho, Washington, 3nd Oregon. 
8 Wyoming, Colorado, Utah. northern Nevada, and northern California. 
8 Southern California, southern Nevada, Arizona, New Mexico, and extreme west 

Hrw York New Jersey Pennsylvania, and northern Ohio. 

Tennessee and North Carollna. 

Teuuesee. 

a South barollna Qeorgia Florida, and Alabama. 
a Mlchlgan Wis&nsIn Mlnnasota, North Dakota, and Bouth Dakota. 
8 Indiana, illlnois, Iowk, Nebraska, Kansas. and Muouri. 

Texas. 

RIVERS AND FLOODS 
[River and Flood Division, MERBILL BERNARD in chcrge] 

By BENNETT SWENSON 

Uarcli 1938 was marked by abundant precipitat,ion, 
considerably above normal, in practically all regions from 
ohe Appalachian Mountains westward, except in port,ions 
of the North-Central States, and by temperat>ures above 
normal in all sections of the country except t8he extreme 
western portion. The heaviest precipitation occurred in 
portions of Cahfornia, the lower Ohio Basin, the middle 
aid lower Mississippi Basin, except Louisiana, in Ala- 
bnina, Mississippi, and portions of Tesas, with the most 
severe floods occurrmg in these regions. 

Atlantic slope drainage.-Floods in this region were light , 
with no damages of consequence and occurred only at  u 
few scattered points as indicated below. 

Mild temperature over the Connecticut River Basin 
from March 20-25, accompanied by moderatme rains, 
reduced the snow cover existing a t  high elevations. The 
high rate of run& and breaking up of the ice in t,he 
northern tributaries resulted in a rise in the Connecticut 
River, reaching flood stage, however, only at  White River 
Junct'ion, Vt., on March 24. 

Other slight overflows occurred as follows: Susquehanna 
River a t  Oneonta, N. Y., on the 6th; Tioughnioga River 
at Whitney Point, N. Y., on the 18th; Saluda River at  
Pelmr, S. C., on the 17th; and the Savannrth River at 
Clyo, Ga., on the 26th and 27th. 

6482G-38-2 

East Gulf of Mexico drai.nuge.-Heavy t'o excessive rains 
which fell during t,he night of March 15-16 over the 
Conecuh and Pea River basins, caused a rapid rise to 
above flood sta.ges in bot,h the uppe.r portions of the 
Conecuh aiicl Pea Rivers on t,he lGth, and a slower rise in 
the lower portion of the Conecuh on the 19t.h. The Choc- 
t,awliatchee River rose slowly t,hroughout its reach but 
exceeded flood stage only in t,he lower portion, on the 21st. 

Property losses in h i s  flood are estimated at  approxi- 
mately $75,000. 

Heavy rains over tdie middle and lower Tombigbee 
River basin on t,he night of March 15-16 saturated the 
ground and a series of rises began in t'hat river from 
Cochrane, Ala., southward. Additional heavy rains on 
March 19-20 occurred over 6he Tombigbee and Black 
Warrior watersheds. As a result of t,liese rains the Black 
Warrior overflowed its banks u t  Tuscaloosa, Ala., on 
March 20, and the Tombigbee exceeded flood stage from 
Demopolis, Ala., southward. The recurrence of heavy 
rains on March 23-24 and Marc.h 31-April 2 maintained 
high stages in t,he Tombigbee so that unusually heavy 
rains on Bpril 6-9, avera.ging from 5 inches over the Black 
Warrior watershed to 13 inches or more in the lower 
Tombigbee , resulted in floods of considerable proportions, 


