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DETAILS OF WEATHER OF THE MONTH IN THE UNITED STATES. 
CYCLONES A N D  ANTICYCLONES. 

There were more than the usud number of low and of 
high pressure areas during the month, but with minor 
esceptions these were of the usual summer intensity 

During 
the month as shown by Chart 111 11 primary low 
pressure areas were observed over the United States and 
southern Canada, and of these seven were of the Alberta 
type and these either msed eastward along the northern 
border and left the fie 7 d of observation in the vicinity of 
the Gulf of St. Lawrence or else turned northward into 
Canada; two belonged to the South Pacific type and one 
to the Northern Rocky Mountain type aiid these passed 
east-northeastward across the Great Lakes in to sou tliern 
Canada; one was of the East Gulf type and it m3sed 
inland immediately east of Pensacola on the 4 t i  and 
dissipated over Tennessee on the 5th. There were fire 
secondary low-pressure area developments, one of these 
occurring over the middle Mississippi Valley on the 4th; 
three formed over the middle Atlantic States, one on the 
6th, another on the 7th, and yet another on the 10th; 
and one formed over the Missouri Valley on the 30th. 
The number of lows esceeded the average number, 8.6, 
for the month of July.-,!?. I€. Bot&. 

The outstanding feature of the weather on the Pacific 

' and did not call for the issue of storm warnings. 

coast during the month of July was the persistence 
with which depressions foimed over the plateau re ion. 
These depressions would form over the valley o f  the 
C'olorndo ind the plateau of southern Nevada, slowly 
increase in energy and estend northward until they 
covered the entire plateau region, reninining in that 
section for a few clays, and then, in most cases, would 
unite with a depression moving southeastward throu h 
British Columbia antl Alberta antl pass east, only to %e 
followed within a few days by a rec.urrence of a similar 
depression. Several high areas appeared on the northern 
coast, but onlv on one or two occ.rlsions did thev move 
inlnn;l, aid tlkn only with greatly diminished eriergy.- 
G. H. Il'illson.. 

Eleven hiuli-pressure areas were charted (see Chart 
1111, and o f  these five belonged to the Alberta type, 
three to the North Pacific. type and three to the Nort!ieru 
Roc?liy Mountain type. All of these HIGHS except two 
movcil eastward north of latitude 35' N. The two 
esceptions passed southward from the northern Rocky 
Mountain region ancl disappeared over Texas. The 
HIGHS of the month were not ltbnornial in any respect, 
but in number esceeded the average iiumber for July 
for 21 years.-E. I€. Boiuie. 

T H E  WEATHER ELEMENTS. 

By P. C. DAY, i'limatologist mid C'hicf of Division. 

[Dated Weather BUTCBU, Washington. Scpt. 1.1919.1 

PRESSURE AND WINDY. 

The distribut,ion of t,he mean ntmos heric pressure 
over the United St!at,es a.nc1 Canada, anc P thr prevailing 
direction of the winds for July, 1019, nre grapliica.lly 
shown on Chart VIT, w-hile the menns net t,he sewrn.1 st,a- 
t,ions, with the de art.ures from t,hc normal, are shown 
on Tnbles I and 18. 

At, the heginning of the month a strong higli-pressure 
area t.hat, had moved from the Lake re ion during tho 

of t,he country. West. of the Mississippi River mssure 
was somewhat. lower, p:wticul;trly in the Centra I Moun- 
t,cin and Plateau States, Imt: without. ;i tlist.inctive storm 
center. 

By the middle of t,he first. decade t . 1 ~  east.ern HIGH had 
disap eared, and pressure remained low over prnctically 
all ot. E er distrkts. During t,he latter pwt. of the ilccn.de 
high pressure a ain developed over the Great Lakes nncl 
moved eastwar f to Xew Englancl, mil t,liere wits B general 
rise in pressure over niost. art.s of t,he country, nlthough 
8.t t-he close sharp falls ha cf occurred in t,he norbhez , s  ts ern 
dist.rict.s and pressure was falling in the S0ut.h nnd fnr 
West. 

During t.he second decade pressure WRS compnrat ively 
high off the At.lant,ic coast,, nncl with more or I rss c.011- 
st.nncy this conclit,ion persistecl during tlie greater pitrt 
of the month, but no important, antic.yclones moved into 
or developed over the interior port,ion of t,he country 
during the last, two decades, and t.he changes in pressure 
from day to day were mainly small. 

T.he month as a whole was distinct,ly free from well- 
developed low areas, no single sborni cent.er of material 
importmanee estendiiig over a wide mea. The small 

closing dnj-s of .Tunc s!ill pe: sist.ed over t f ie enst.ern t.hii*cl 

t.ro , i d  st.orni t.lint, nppronched western Florida from the 
ctuff on t.he morning of t.fic., dt,li quicklv c~issil,ttted on 
reaching t.lie coast,. 

The pressure. for the mont$ showed no nisrked de- 
prt,iirc from the normal, t,he :tvernps being uniformly 
slight.ly nbove normnl from blie Xississi 'pi Vrtlley CRS t- 
wttrcl, a n r l  over the Southwest, antl slight& below normnl 
f rmi tlie Missouri Vn.lley west.wnn1, escep t over 8; amn.11 
ttrcii. in t.he far. Northwest. nnrl the ittljacent portions of 
Bri t.ish ckJ11lm~Jl~, where t.here WAS a !mill1 escess. 

In the nbsencc of any marked tliaplacemi~ni, of the 
pressure clist,ri hutmion usunl t,o n midsummer month, the 
winds assunicrl t.he nornici,l sou th r ly  course rovdent 

t.rict,s from t,he Rocky Mount.ams enst.wnrd. In the 
mount:i.in tlist.ricts of the West, variable winds, depenrlenb 
most,ly on t,he bopography, prevailed, while dong the 
Pacific coast, t,lie winds were, as IISURI, from the ocean 
t,ownrd t,he lnnd, but, they had a very general trend from 
t,he nort.hwest. 

(see p2qe 500 nlid Chart 11.1 

duriiq t.he warmest, periods of t.hcyenr ovcr new F y all [lis- 

TEMPERATURE. 

The Iwpinning of the mon t,h was marked by decidedly 
cool weat,lier over most. enstern distric.t,s, particylarly 
along the soutb Atlantic coast,, where, on tlie morning of 
tlic Is t ,  t,he lowest, t,empernt.urcs for the month were re- 
)ort.ed, ancl in a few locnli t,ies the temperatures were the 
lowest ever ol~served in July. Likewise, in the far ,West 
t.eniperatures were low for the season, hi1 t throughout 
the iiiterior and northern portions of t.he country t,he 
weather was generally warm, ancl a t  n few point,s in the 
Cfrei1.t) Lakes region t,he ' highest bemperatures for the 
month wcro reported (luring the first few days. 
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As the month advanced there was a very general in- 
crease in temperature over the eastern districts, the maxi- 
mum for the month occurring over large areas during 
this period. Temperakures were also higher for a few 
d?ys in the more western district.s, although near t.he 
middle of the first decade cooler weather set in over the 
northein Rocky Mountain States and gradually over- 
spread the district,s to the eastwml, reaching New Eng- 
land about the Sth and 9t.h, a t  which t.ime some of t,he 
lowest t.emperat,ures of t.he mont,h were recorclctl. 

The latter part of the first decade was niainly wnrni, 
esmpt that cool weather was nclvanchg into the npwr 
Missouri Valley a t  the end, and during the following few 
days the lowest temperatures of the month were reportwl 
near the Great Lakes and locally to the enst~wnrtl. At 
the same time warm weather prevailed throughout t,he 
middle section of t,he country from the Pacific coast! eastm- 
ward to the Great, Plains, the highest temperatures of 
the month occurring very. generally over the abovc- 
nientionetl region during this period. The hpatecl area 
estended into the more eastern and southern (Iistrkts by 
the niitldle of the sec,ond decarle, when ninsimuni tcm- 
eratures of 100' or soniewliat higher were reported 

k&ally in the Gulf and south Btlantic. States. 
No im ortant temperature chnn es were noted during 

esmpt about the lsth, when a cleciclecl fall wn.s rrport,ecl 
in the far Northwest clue to an area of high barometer 
moving inland over the North Pac.ific c.oast. As this c,oo1 
area advancecl eastward duriw the close of tlie second 
and the early part of the third 8ec.acle, some of the lowest 
temperatures of the nionth were observed over the oen- 
tral districts as far eastward as tlie Mississippi Rivcr. 

The early part of the last tlecacle of the month brought 
temperatures close to normal in nearly all park of the 
country, esc.ept as noted above. With the ntlvent of a 
low pressure area into tlie upper Missouri Valley about 
the 26th, there was a very general rise in tRmperature to 
the eastward and southwarti and during the following 
few clays the highest temperatures of the mont.li were 
observed a t  points in thcse regions. Thc latter psrt of 
the month was without important teniperaturo c.lianges 
and a t  the close near normal conilitions prevailed in all 
districts. 

Masimuni teniperatures of 100' or more were reported 
from practically all portions of the country, although 
extreme heat was not registerecl continuously over es- 
tended areas for any considcrable period of time. In 
Florida tlie niasimum temperatiire dit1 not rise above 
loo', while in the .Dakotas and Montnua estrenles of 
105' to 111' were recorded, and in the plateau rcgioii the 
highest reached ranged from 117' in Arizona to 110' and 
11 1' in the plains of eastern Washington ancl southern 
Idaho. 

Minimum temperatures were below freezing on several 
different dates diiring the iiioiidli in the moun h i l i  dis- 
tricts of tlie West. Reaclings as much as 1(l" below 
freezing being reported at  exposed pointmu in Oregon ant1 
nearly 20' below freezing 1oc.ally in the niounbains of 
Montana. Over the great agricultural regions tlic. low- 
est temperatures were generally between 40" and S O * ,  
althou h at points in the Upper Lake region, iiortherii 

sionally below freezing. 
The average temperature for the month was al-,ove 

normal over the greater part of the country, the. esccsses 
ranging geaerall~7 from 2' to 5'. From Tesas westward 
to Arizona the monthlv averages were slirhtlv below 

the mid( s le and latter portion o f tho second clecadr. 

New + ork, and interior New England they were occn- 

States and along the North Pacific coast that had aver- 
ages slightly less than normal. 

PRECIPITATION. 

Generally fair weather prevai1i.d at, the beginning of 
the month, and, save for general'rains in the far South- 
west, and local showers at  widely scattered points elsa- 
where, them was little precipitation until the middle of 
the first tlecade, when considrrable rain occiirred from 
the middle Plains northen.stmwnrcl to the upper Lakes and 
in tlie east Gulf States, rstending during the followin few 
days to most, of tlie c.ountry from the Mississippi h v e r  
eastward. During tlie latter part of the first clecde 
rains hecnnw gencral over the ea.st Gulf States? and by 
t,he first of the sw.oiitl ilccaile had ngain estended over 
niiich of the country from tlic Mississippi River eastward. 
This intiugurntetl 2% period of wet weather along the 
Atlantic and east, Gulf c.onsk that conthuecl almost with- 
out interruption until tlie early part of the last tlecade. 
During much of this period rain continued alniost, daily 
in the mountain regions of the far Southwest, but over 
many of the interior States the rainfall was sc,attered 
and frequent,ly insuficient for c.rop needs, particularly in 
the far Nort,liwest and over portions of the southern 
Plains Shites whcre scvere drought persist,ed. 

The 1att.er part of the second and the early portion of 
the third decade brought heavy rains in portions of the 
west Gulf Stnt,es, particularly in Tesas, where t.he recipi- 
tation was frequent,ly heavy. Tlie middle a n f  lnt,t.er 
parts of the third decade were wi t,liout material rainf till 
over blie more east,ern dist8ric,t8s escep t in the Gulf States, 
where rains cont,inued nt frequent inbervttls until near 
the close. In the far Southwest the rains became less 
frequent during the last decade, rtltliou h near the end 

of t,he nionth occui-red in the mountains of Colorado and 
New Mesico during this time. But little relief had come 
t,o the drought. conditions in the niiclclle Plains region at 
t,he close of the niontli, and similar conditions prevailed 
in the far Noi:t.liwest.. Much of the rain during the 
month was nssociated wit81i thunder storms, although 
there appears to have been a rathor marked absence of 
tlie nioro serere types of t.liese stmornis. 

For t,he month tis a whole, rainfall was heavy. and 
orently above normal over the Atlantic coast districts 
f;.oni sout,hern New Eiidancl to Florida, in much of Texas, 
and genernlly in tlie &r Southwest. There was a small 
escws in tdie upper Mississippi Valley and local1 in t,he 

west to the Pacific const t,he rainfall was nearly ever - 
where cleficient. For the Stat.e of Arizona as a whole t, f le 
rainfall was t,he greatest of record and similar conditions 
prevailed, but, t,o a less est.ent, in portions of New Mexico 
and C'olorntln. Henvy rains, npyronching t3he intensit 
of cloudburs ts, were of frequent occurrence nncl inuc 
clnniage resulted to hriclaes and roads on account of the 
high waters. In the A8ttnbic coast district-u the period 
from about t,he 1 3 t ' h  to bho '73~1, inclusive, was remarkable 
for t8he continuecl and heavy charact,er of the rainfall, 
partic.ultirlp in bhe e m  t,ern districts of the Cnrolinns, 
where tho fnlls were in  some cases recordbrealiing, and 
the run-oft' caiieed much damage to crops in the low- 
lands . 

Tlie rainfall for the mont,h present,ed ninny unusual 
feat8ures, pnrticularly in its tlistribut,ion over compara- 
tively s n i d  tirens. bespit,c the heavy rainfall YO eneral 

anobher rainy period set in and some of t 91 ie heaviest falls 

adjoining regions, h i t  over t'he Fea t  interior va1 P eys and 

l 

in t,he east,ern and southern districtms, where month 7 v falls 
nornial, and there werersmall ayeas in the ~oudiensterii of 10 to 15 inches or more were coininon, small are& had 
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(Iharlestm S C 
Columbus 'Ohid::: 
Da O h 0  ...... 
Jsc&ll;4lle pln... 
Louisville, Ity ..... 

Do ............. 
WbinneapOllS,Idinn. 
Mobile Ala ........ 
Mount 'Tamalpais, 

Caul ............. 
Do ............. 
DO ............. 

New York, N. Y.. - 

less than 3 inches, and, in some cases, less than 1 inch 
durin the entire month. In Texas, Arizona, New Mexico 
and 6 olorado the variations were In tshe por- 
tions of the country where rainfar:E'defient local 
areas in all the States had good rains at some period. 
This was particularly noticeable in the West and far 
Northwest where local heav falls afforded occasional 
relief from the general drou i t  prevailing. In  portions 
of the northern Plateau an% Pacific coast States, the 

eriod from May to July, inclusive, of the present, year 
{as been the driest in the history of the respective locali- 
ties. In  California water for power and irrigation pur- 
poses is growing alarmingly low and much ansiety ex- 
ists least the sup ly become exhausted before the rainy 
season sets in. (!&m p. 507, below.) 
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RELATIVE HUMIDITY. 

The averages of the relative humidity for the 8 a. m. . m. observations resent some unusual feat.ures, 

although rainfall and damp weather seemed to persist 
almost constantly, the average relative humiditv was 
frequently below the norinal and usually only sfightly 
above. In  ortions of Arizona and surrounding States 

uous, this element was far above nornial. 
The persistence of drought conditions in the central 

Plains and far Northwest is well illustrated in the marked 
decrease in the relative humidity for the month as com- 
pared with the normal, tho negative departures at  some 
points being the great& ever known. 

particu and P arly along the At P antic and Gulf coasts, where, 

where rainfa F 1 wm likewise heavy, but not more contin- 

New York, N. Y.. . 
Do ............. 

NorIoUr Vs ........ 
Pensacoia.Fla ..... 
Pittsburgh Pa . .  .. 
Point Reg.& Light, 

DO ............. ............. 

LOCAL STORMS. 

aS 65 I sw. 
28 61 I nw. 
29 56 nw. 

10 
4 58 I ne. 

Considering the raiiiy charitct,er of the nlont,h over the 
eastmii and southern districts t,lzsre was a marked absence 
of high winds, in fact the early part of the mont,h was 
notable for the small amount of wind movement in por- 
tions of the middle Atlantic States. 

At Williston, N. Dak., a severe wind and hail storm on 
the night of the 6th and 7th caused much damage to 
cro 

!!?Dubuque, Iowa, a severe rainstorm and freshet on 
the 9th caused the death by drowning of seven persons, 
and much loss to roperty resulted from the high waters. 

(See pp. 468, 50G in 
%is issue of the REVIEW.) 

In  Pennsylvania a series of severe stornis occur+ on 
the 10th. A severe storm occurred in the vicinity of 
Pittsburgh on that date, several persons being killed or 
injured and much dama e done. At Bradford a tornado 
passed over the town, blling two persons and causing 

The rate a t  whic R rain fell during this storm was the 
reatest in the history of the city. 

much damage to buildin and crops; and a damaging 

estimated at over $100,000. 
A severe thunderstorm swept western Long Island and 

the neighboring mainland on the 30th destroyin p treef31 
buildings, hangars, and airplanes a t  Mineola and eveling 
several acres of large trees in the lee of the reservoir a t  
Purchase, N. Y. 

storm occurred a t  Wells 5$ or0 on the 22d, causing lossns 

d i l e r q s  rrmmukcted departurea for July, 1919. 
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