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POSITIONS AND AREAS OF SUN SPOTS—Continued

Eastern Heliographic Area E?gil
Date stal}dg}rd for
civi . .
s Diff. | Longi- | Lati- each
time | jong’ | tude | tude | SPot | Group | gy
h. m. ° ° °
July 27 (Naval Obgerva- 10 49} —24.0 33.5 | —22.0 |.co_.._. 170 |___.___.
tory). ~7.5 5.0} —12.5 .. __. 154 |ocoaio-
-+10. 0 67.5| -+6.5 46 |-ccaeaoo 370
July 28 (Naval Observa- 10 46 | —12 5 3.8 | —22.5 |.oeo... 108 (...
tory). +7.0 5.3 | —12.0 |._._.__. 170 | ..o __
+22.5 66.8| +6.5 40 ... 318
July 29 (Naval Observa- 10 50 | —22.0 8.0 49.5 : 20 [P AR
tory). +2.5 33.5| —21.0 154
+22.0 53.0 .
+36.0 67.0
July 30 (Naval Observa- 10 46 | —74.5 | 303.3 .
tory). —37.0| 340.8 .
—30.0 | 347.8 3
—4, 5 13.3 . 0]
+10.0 27.8 3
+16.0 33.8 | —20.5 | ..-___. 170 oo
+36.0 53.8 | —10.5 {__..__._ 93 | ..
+50.0 67.8 [ +7.0 37 |ceoee 336
July 31 (Naval Observa- 10 46 { —75.5 | 2801 | —~3.5[..._._.__ 154 |-
tory). —~30.0 ] 334.6 —8.0 : ) IR I
—23.0] 341.6 ¢ +2L6j..__._. 46 ...
+29.0 33.6 | —20.5 |-ueeeo - 123 { ...
+50.0 54.6 | —10.5 62 | e
+63.0 67.6 | +7.5 31 e 419
Mean dailyarea for July . |- oo oo oo e e a e 715
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PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR JULY,
1929
[Data furnished through the courtesy of Prof. W. Brunner, University of Zurich,
S8witzerland}
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Mean (31 days)=70.1.

1=Passage of an average-sized group through the central meridian.

t=New formation of a large or average-sized center of activity: E, on the eastern part
of the sun’s disk; W, on the western part; M, in the central zone.

3=Entrance of a large or average-sized center of activity on the east limb,

t=Passage of a large group through the central meridian.

AEROLOGICAL OBSERVATIONS

By RiceMonp T. ZocH

Free-air temperatures were below normal at all levels
at Broken Arrow and Due West and above normal at
Ellendale and Washington. (See Table 1.) The inverse

relationship found between the temperature and relative
humidity (ﬁapartures is exceptionally striking.

Free-air vapor pressure departures were variable and
of small magnitude. This fact is self-explanatory on
account of the inverse relation of the temperature and
humidity departures. In agreement with the small vapor
pressure departures, the total precipitation for the month
was close to the normal at these stations, excepting
Washington, where it was considerably below normal.

In the lower levels the resultant winds were southerly
over practically the entire country. At the 3,000-meter
level the resultant winds were easterly in the extreme
Southern States and westerly over the remainder of the
country. Above the 3,000-meter level they remained
easterly in the extreme South but changed to porth-
westerly in the northeastern part of the country and to
southwesterly on the Pacific coast.

The number of observations made (see Table 3) in-
cludes 4 captive balloon and 10 limited-height sounding
balloon flights. These types of observations will proba-
bly be increasingly used.

TABLE 1.—Free-air temperalures, relative humidities, and vapor pres-
sures during July, 1929

TEMPERATURE (°C.)

Washing-
Broken Ar-| Due West, | Ellendale, | Groesbeck, | Royal Cen-| ton, D. C.
row, Okla. S. C. N. Dak. ex. ter, Ind. (Naval air
(233 meters)|(217 meters);(444 meters){(141 meters)|(225 meters)| station) (7
meters)
Altitude
m.s. L De- De- De- De- De- De-
par- par- par- par- par- par-
ture ture | ; ture ture * ture ture
Mean| g0 Mean from Mean) oo [Mean; ¢ o (Mean, g0 Mean from
nor- nor- nor- nor- nor- nor-
mal mal mal mal mal mal
Meters
Syrface..| 26.3| —0.3] 24.8 —2.0; 22.8 +1.8 25.3] —1.3| 23.1| —1.8 26.5f +1.3
24,5 —0.4] 21,8 —2.20 224 41.8 241 +0.21 21.1} —1.0! 23.2} +1.3
21,7 —0.5 19.3| —1.4; 20.4 2.4 21.3) —0.4] 18.4 —0.2 20.7 +1.3
18.5| —0.7| 16.6| —0.8| 17.8! 2.0 184 —0.7; 15.5 +0.1} 17.9] +L.§
15.5| —0.7| 13.4| —0.7} 14.6! +1.7] 16.8 40.4| 12.7] +0.2| 15.1| +1.7
12.0] —1.1) 10.}§ —0.9] 11.0; +1.0| 14.1| 0.6 9.7 —0.1] 12,2/ +1.6
8.8 —1.1 6.7 —1.4 7.7 +0.6[ 11.5] +0.9] 6.6 —0.5 9.20 +1.3
____________ 0.1 —2.3} 2.5 411 j-cc..c] 0.6{ —0.9 4.8 42.8
________________________ R e R Mt —2.3| +2.8

VAPOR PRESSURE (mb.)

24. 62|-+0. 59| 28.00{—0.15| 16.13|—0.98) 26, 57|+-0. 94] 21.02(+1. 53
21. 74|+0. 79| 20. 46/1-0. 08| 15. 63|~—0. 86| 23. 94/+4-1. 46| 18.50,+1.49 1
18.08)+1.05( 16.13|—0.95| 12.15{—0. 69| 18. 76-+1.75] 15.38(+4-1.01( 1
14. 43/4-0. 501 14. 74--0.37| 9. X 1
11.07|4+0.11| 12.01(40.29] 8.

9.08/—0.28/ 6.
7.39/—0.17| 5.

3




JuLy, 1929

MONTHLY WEATHER REVIEW

303

TABLE 2.—Free-air resultant winds (meters per second), based on ptlot-balloon observations made near 7 a. m., (E. S. T.), during July, 1929

Broken Arrow,|| Burlington, Cheyenne, Due West, ’ Ellendale, Groesbeck, Havre, Mont Jacksonville, Key West, Los Angeles,
Okla. . y yo. 8. C. N. Dak. ex. (762 n'leters)' Fla. Fla. Calif,
(233 meters) (132 meters) || (1,868 meters) || (217 meters) ‘ (444 meters) (141 meters) (65 meters) (11 meters) (40 meters)
Altitude _
m. s 1. . B 7 . o !
Direc- 1‘03: Direc- 1‘68: Direc- 1‘0:: Diree- l‘og: i Direc- 1‘32: Direc- %g: Direc- 1‘;33 Direc- 1%3: Direc- 1‘1,)2: Direc- 1‘;2:
tion ity tion ity tion ity tion ity ; tion ity tion ity tion ity tion ity tion ity tion ity
Met(ra o o -3 o I o o o o -] o
1.9{8 15 W |20 S10E (01 (S 63W (078 4E [1.6{|N2E |01|/S45W|[06(IS60E |21||Neaw| Vg
6.3 8 51 W 40 NS W 22|S46W | L1|[S18W I 7.6 .ccocaao|aa. S 3W | 1L8|[SBE |54 N&E 0.7
85 N8t W 47 N7W |[23 |3 70W (3085 12W|73||N6 W/ |10 |85 28W |[1.7(I855E |53 NSTE 0.9
4.7 N3l W66 N74W 1.8 I N8sW (14018 2FE 154 N66W 3.0\ S20W 081SHHHE {4118 8W | 1.2
20|| NR3 W |80 N68W 23INS8SIW | 42|821FE (39 NTBW/|41 15 1.2||S 54E (3.8 8 75W /| 2.9
1.O0||N70W|Ssa N60W 27| NT0OW 58|85 E 27 N8W|62{{S5SI13E |1.3||S 44 E |24|S 54W/| 3.0
0.8 N8 W |48 N66OW |27 NG6OW 821S 777TE [23|877W|82!8 7E (09|[|S17E |16 S8 23W | 3.6
1.O| NT71 W [10. 4 N6 W 3'5f NTMWII0OGINTE [29(|S7T1WIJ20(S5S 8E |L5|{SI10E |1.4( S 11 Wi 49
) I 02 | ORI IS NMBW|22 ‘ N6 W 1004 | N61E 23] 8 79W [14.7 ; S 4 E (08|83 55E (02(|8 5W | 21
|
Medford Memphis, New Orleans Royal Center, Salt Lake San Francisco, Sault Ste, , ‘Washington,
Oreg. ’ Tenn. a. ’ O(g:i%h&]'eﬁggr' Ind. City, Utah Calif. Marie, Mich. Se(zﬁr‘ﬁ'e:‘elf‘ss)h' D. C. ’
(446 meters) (145 meters) (25 meters) (225 meters) || (1,280 meters) (60 meters) (198 meters) ! (34 meters)
Direc- 1‘;?: Direc- l‘g‘c’: Diree- 1‘523 Direc- %31 Direc- ng: Direc- 1‘;2: Direc- 1‘53.' Direc- X& Direc- ﬁ;ﬁ: Direc- 1‘07:'
tion ity tion ity || - tion ity tion ity tion ity tion ity tion ity tion ity tion ity tion ity
-] -] o o ©o ] -] o o oo
SHE |LL1||812W |LS5(|NSLE |04|S34E |1.0(jS 1W |08 S5S2E [27]870W]|10 Calm S5E (0.8 N54W | 0.3
S3OLE (09 S 47TW | 45| S 18W |15 8 12W (3935 52W |34 |.-camaaa__f-ce NB8 W |27 S8 WI[33I||N3BE (06| N5l W{ 3.8
S 82W |0.8|[8657W|([39||813E |23 853 W |57||88W | 48| _ ...l ____ N4TW |57 NB8IWIG6||N4BW |L4|| N47W | 3.5
NSSE |04l S TTW 298 2E |23|S58W/|41||NSW 58| S2E |52|| N8SWI|30|IN72W 70[|N77W 07| N6BW 1.6
SINWI0BHS MW 2118 2E 1208 7T4W 33 NSSW 6118 12E |40 NSWI Ly NOWI7.3)862WI27THN668SW 4.9
S3OW |54||8 T7TW | 228 HM4E 2218 8W [42||N79W 56311 W/ 28|88 WI|33|IN66W/|02(85W. 36| NSLW| 54
B8 3W [78|INSW|21||S8AE |LOI|NS8WI[S4]N66BW 58|336W |1.7/|8SW/ 51 N6GBWI[0.2|36 W/ 42||NMW/| 71
5 49W |93 7TWI[IL4|INGWE |20 N69W |73 || NS5EWI65]S 60W |28 [leeeemaeaoe|aao. N66WILO|S TTW[73||NTBW| 6.8
_______________ N6 W |23 NIW6E 1.2 NT7TW 80| N4 W60/t e eee | N6SW (108 ..l ||N5L W[ 56
! |

TABLE 3.—Observations by means of kites, captive and limited-height
sounding balloons, and airplanes during July, 1929

Broken| Due | Ellen- | Groes- | Royal Nji\;al
Arrow,| West, | dale, | beck, |Center, Station
Okla. | 8. C. [N.Dak| Tex. | Ind. |P-EM
Mean altitudes (meters), m. s, 1.,
reached during month.___________ 2,339 | 2,387 | 2,871 2,085 2,678 3,365
Marximum altitude (meters), m. s. 1.,
reached and date. .. __.._._._._.___ 13,870 | 34,612 | 24,707 | 33,586 |44.475| 85221
Number of flights made____________ 28 16 31 24 22 21
Number of days on which flights
weremade .. ... ... 28 15 25 24 22 20
129th. # 25th. 2 8th. 4 18th, 4 12th.

In addition to the above there are approximately 100 pilot balloon observations made
daily at 45 Weather Bureau stations in the United States.
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THE WEATHER ELEMENTS
By P. C. Day
GENERAL CONDITIONS

July was notable chiefly for the variable conditions
existing during the several parts of the month, though
none of these were so pronounced as to make it unusual
to any important extent. Tornadoes were notably few
and unimportant and no tropical hurricanes occurred.

PRESSURE AND WINDS

Barometric pressure during July, 1929, exhibited
about the usual conditions as to distribution, being high
over the southeastern district and along the coast of the
far Northwest.

The departures from normal were not pronounced, but
the monthly means were above normal over practically
all sections of the country, except for small areas in the
Middle Plateau region and locally in North Dakota and

WEATHER IN THE UNITED STATES

near-by States, where there were a few negative depar-
tures.

The changes from the preceding month were also small,
bheing above the June values in practically all sections
save at a few points in or near the Middle Plateau where
they were slightly less than those for June.

No important barometric depressions appeared on the
daily weather maps and only one cyclonic storm was
traced for any considerable distance. Depressions caus-
ing important precipitation occurred during the 1st and
2d, when beneficial rains occurred in the middle Missis-
sippi and Ohio Valleys and thence northeastward to the
Atlantic coast, heavy rains occurring over local areas in
that general region, which, during the 3d extended south-
ward into portions of the Gulf States. On the 4th and
5th precipitation was rather general from the upper
Mississippi Valley northeastward over the Lake region
to New England, and on the 6th a new depression devel-
oped in the middle Missouri Valley and general rains
occurred over a narrow area from the middle Rocky
Mountains eastward to the Atlantic and northeastward



