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T H E  WEATHER ELEMENTS. 

By F. C. DAY, Climatnlogiet and Chief of 1)ivision. 
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occurred on the afternoon of the I. 1 tli, attended by high 
wintls, heavy rains, considerable loss of life, and much 
cla.niage to iroperty. A niore detailed account of these 
storms will b e found at  the end of t.liis section. 

As is usual in June, ressure diminished froni the May 

Rocky Mount.ains westws.rd, the decreases over the far 
Northwest bein niuch greater than usunl. In t,he 

is usually distinct,ly less in June t.han in Ma>--, there was a 
rise of considerable iniport,snce, while in t,lie southern 
dist,ricts from Tesas ancl Oklahoina eastwa.rd, where the 
normal pressure in June is only slightly higher than in 
May, the increases (luring June were c uit.e marked. As a. 
result the pressure gradients for t,he c i ifferent port.ions of 
the c,ount,ry were unusunll?- siii~ll and the fla.ttened system 
of isobars, common to t,he summer season, was niore 
pronounced than usual. 

While the cyclones a.nd an t.icyc1one.s formed in sonie- 
what, inore r q i d  succession t,lian usunl, they were mainly 
of sninll dimensions and pursued rather indefinit,e courses. 

The c.3-clones usually reached their greatest develop- 
ment over the niore easterii districts, with a resultant 
escess of rninfall in those regions. On the other hand, 
the anticyclones moving southmrtrd from the Canadian 
Northwest attained their ninsiinnm intensity over the 
central valleys and La.ke region, with accompanying dry 
weather in those localities. 

For t,he m0nt.h as a whole the atmospheric pressure 
was below normal over the northeastern districts and in 
parts of the far Northwest. In other districts the 
pressure was above normal and to a. considerable degree 
in the Rocky Mountain and adjacent regions. 

While the barometric gradients were weak the main 
slope was toward the nortrh over the districts from the 
Rocky Mountains enstward, and the atmospheric circu- 
lation responded accordingly and southerly winds were 
genera.1 over all that re,' elon. 

From the Rocky Mountains westward to the Pacific, 
t.liere was sollie niovenien t toward the low-pressure area 
ovw the fa.r Southwest, but in most districts there was 
the usua.1 diversity of directions, due mainly to varying 

values over the nort R east,ern dist,rict,s and from the 

central and nort. R ern interior districts where the pressure 

to ography. k o  estensive a.reas had high winds on the same dates 
save about the 1 Ith and 12&, when thunderstorms pre- 
vailed over much of trhe country from the Great Lakes 
and Ohio Valley eastward to the Atallantic coast. In 
some of the more eastern districts severe thundeistorms 

TEMPER.ATURE. 

No unusua.1 heat or cold occurred during the month over 
c.st.ensive areas or periods, and the ranges from day to day 
were usually smnll. 

The first week of the month was moderately cool over 
t,he interior vnlle~s and southern States, and generally 
warm from t.he Ohio Valley enstward, along the northern 
border, and over most of t,he P1nte.m and Pacific Coast 
States, though it was cooler than norinal in portions of 
Cslifornia. 

Conditions were parh l ly  reversed during the second 
week when there was a decided rise in t.emperature over 
11.11 in t,erior and eastern distric.ts, and a general lowering 
dong the northern border from the Great Lakes west- 
w-nrd. Cool weat.hrr prerailed in the Great Valley of 
California, ancl it conhued cool in the West Gulf section. 

The third week of the month continued warm over tlie 
central valleys and Northwest, but a. change to decidedly 
cooler overspread the Northea.st.ern States, and tempera- 
hres  below noimal continued in western Tesa.s, and 
estended int.o New Mesico and eastern Arizona. 

The final week of the month continued warmer than 
norms.1 over most districts from the Mississippi and 
Missouri Rivers west,ward, the warmth estendin into the 

This week continued warm over the Southern States, but 
like the receding week it remained cooler than noma1 

1'a.lley and Lake region. 
For the month as a whole temperature averaged above 

normal over newly all portions of the country, the only 
esceptions being sinal1 nreas in central and western Texas 
and the adjoining portion of New Mexico, and locally in 
the northern portions of New York and Vermont. 

At a few points the month as a whole was warmer than 
any preceding June, notably in western Montana, north- 
ern daho, and eastern Washington. In portions of the 
last-named State, June, 1922, is the first month since 
November, 1921, with average temperature above the 

Sout.liwest where tem eratures below normal B ad per- 
sisted during niuch of t R e preceding portion of the month. 

over the %T ort,heast, the coolness ext.ending into the Ohio 

normal. 
No particular period of tlie month had notably high 

temperatures over large areas, but about the 14th to 15th 
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the maxima for the month were recorded in niost of the 
Ohio Valley and cot>ton-region States: about the 19th to 
21st over the.far Southwest; and from the 30th to 34th 
over the northern sections from the Rocky Mountains 
eas tward. 

The lowest temperatures were observed from the 1st to 
3d over nearly all portions of t'he region from the Plateau 
to the Mississippi Vdley; on the, 13th to 14th over the 
Nort,h At,lantic States; a.nd about, the 23d to 26th from 
the Great Lakes to the South Atlantic St.atc.s. 

Temperatures below freezing were observed at  esposed 
points in all the Mountain States of the West, the lowest 
reported. 13'. occurring at. n poirit in C!olorado. Tempera- 
tures of 32' or only slightly higher occurred along t,he 
n0rthe.m border extending southward NS far as Nebraska 
and Pennsylvania. 

Frosts were observed in Colorado and Ncw Mesico on 
the lst, hut without mat,erial damap, a.nd on the 26th 
they were. severe in nort,hern Michigan, causing much 
damage to garden truck. 

PRECIPITATION . 
The rrtinfnll durin June, a.s is usual for H, summer 

n ions in and exhibit,ed to an unusud estent t,he vari t' 
amounts received at  near-hy s t a h n s  when tliunrlerstorms 
prevail. 

In the main, precipitation was frequent and usudly 
heavy over niost emtern tlistrict,~, in fnct port,ions of 
New Pork and New En lsnd hail niore rain than ever 
previously recortled in fun,. On tlie other hand, the 
month was dist.inc~tly dry in the, great central valleys 
and portions of the far Nort,liwest. In portions of 
Illinois, Indiann, Iowa, and locally in ndja.crnt St.at.es, 
the totn.1 fall for the month WIW less than 1 inch, in 
some instances less t.hm half an inch, while ab Chicago, 
Ill., it  was but! on+tentli 0-l an inch, the least, recorded in 
June for over 50 years, and similar conditions esist,ed at  
other points in t,he 3lidille Rest.. Also in the far N0rt.h- 
west precipitat.ion was in some c.sses the least of record 
for June. In fnct, save over most of the A4tmlniitic Coast 
Sttites? and in porbioiis of Texas. the upper Lnlce region, 
western Montana, and R. few smdl areas in Arizonit and 
Nevada, June was A distinctly dry nionth, pnrbiculwly 
in the miilille Mississippi Vnlley and c e n t ~ d  Plnins where 
the deficiencies by Ststcs avera.gec1 from 1 to nearly 
3 inches. Due to the verp general and copious rains of' 
the preceding months, however, the soil had been well 
saturated with moisture, so thnt no serious drought 
esisted over a.ay extensive twea nt the close of the moiith. 

mont'li, was mainly t f ie result of t.hunderst,orni act.ivitp, 

8 N OWFA LL. 

In  the high Sierra of California snow fell from the 9th 
to 1 l th,  amounting to as much as 6 inches locdly. In 
other mountain districts of the West snow was reported 
from a few points only. 

The stored snow in the mountain sections furnishing 
the summer supply of water for irrigation and other 
purposes in the f u r  West, continued to melt slowly due 
to continued c,ool weather up to the middle of the nionth, 
after which time melting was more rapid. 

A t  Reno, Nev., t,lie obseiver report.s that more snow 
was visible in the surrounding mountains. a t  the end of 
the month than had been observed before in the niemory 
of the oldest inhnbitant8s. la California, the melt,ing 
snow increased the discharge of Kings River to suC.h a 
degree that the surplus water overflowed into the dry 

bed of Lake Tulare, previous1 lowed and sowed to 
gain,  which was nearly ready PK or arvest, causing a loss 
estimated to esceed half a million dollars. 

REL.4TIVE HUMIDITY. 

The moisture in the atmosphere as disclosed by the 
average relative humidity, was in excess of the normal 
for June over all Xtlrtntic and Gulf Caast States, althou h 

he espectetl from the number of rainy days, marked 1ac.k 
of sunshine, and the generdly wet condition of the sail, 
nnd other objects. 

hi t.lw centrnl vrilleys, where there were l o w  periods 
without rain, the relative humidity was mainly. less than 
normal, and bere too the imount of the deficiency was 
murh less t,hn.n 11-ould be es ected considering the 
rn:wlic?d lack of rttin and dry conition of tlie surface soil. 

In the far Northwest and adjoining portions of the 
Mountain and Plateau re ions tlie relative humidity was 
less than iiorninl, the de ff ciencies being as a rule greater 
t,h:xn in t,he centrill vttlleys. In other districts the 
humitlitp condi tions were not nitEt,erinlly different. from 
norind. 

6he nniount of such excess was distinctly less than wou 7 d 

S E V E R E  STORMS OF J U N E  11. 

A number of severe storms, with violent winds, heavy 
rnins, and soniet,imes heavy hail, visited laroe portions of 
the middle Ohio Valley and the Midtlle ancl%orth Atlan- 
tic Stlttes on Sunday, the l l th .  

Chi the morning of t,he l l th ,  a t  the hour of regular 
observn.t.ion. there was 81 lnw-pressure center of unusual 
energy for the wnrm season located t80 north of the upper 
St. Lawrence Valley, the sea-level pressure at Montreal 
mid at JVhit.e River being 29.3s inches. By the morning 
of tlie 12t.h t,lie, low-pressure area was centered over the 
western portion of t,lie Gulf of St. Lawrence, readings as 
low as 20.16 inches heing reported froni Fat,her Point and 
Quebec. The high temperatures which l i d  prevailed on 
the 11th from flew Tork southward to Marylnnd and 
south~estwnril to Oliio ant1 southern Michigan had given 
way t.o considerably cooler wen.ther, several places re.port- 
ilia 24-hour drops in tem wrature of from 10' to 16'. 

practiciilly ever.v\Yhere, t.he violent st.ornis seem to have 
affected mainly some small, scattered a.reas in three dlf- 
ferent Stitt.es. Loss of life occurred in each of these three 
States. In cent,ral Ollio, late in the afternoon, t i  violent 
wind struck t,he region nf Buckeye Lake, near Newark. 
The collapse of several buildings here suggests thnt a 
tornado may have occurred, hut no evidence of whirlin 
winds or of a funnel cloud is at hand. In the vicinity o 
Pnrkersburg, W. Ira., the storm was at  it,s hei h t  about 

westward, about four hours later, north-central Kentucky 
was visited. Owen and Henry Counties suffered partic- 
ularly, but there WRS considerable damage within the 
city of Lesington, to southeastward of these counties. 

A number of hours earlier, chiefly between midnight 
mid S a. m., western and central New Yorli esperienced 
severe storms, t.he heavy rsinfn.11 being here the mmked 
feabure. There was, however, considerable wind damage 
in several counties. -4 district lying about midwa be- 

sylvania border WBS visited by unusually hioh winds. 
At Delevnii. Catt,araugus County, the reports 07 devasta- 
tion by the wind during tlie early morning hours su gest 
u tornado, but the evidence is not conclusive. At 8ort- 

711 the Ohio Valley, w t iile rather high winds occurred 

? 
7 p. m., 75th meridian t,ime. Some distance to B t e south- 

tween a. line joining Buffdo nnd lbc.lie.ster and the 8 em- 
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land, about 7 a. m., there was eat damage by a brief, 

that place, and a t  Syracuse, Oneida, and Salamanca, the 
rapid rise in small streams due to the heavy rains led to 
vast damage, chiefly during the forenoon hours. 

In  the aft.ernoon of the tlny damage by wind, rain, or 
occasionally by hail was experienced from northern New 
Hampshire southward in pmc.tica1ly every one of the 
roast States to Virginia, the time being earliest, as a rule, 
to northwiird ancl northeastward. In  Berlin, N. H., the 
hour of wind damage WR.S 4 p. m. For the New England 
States, as a whole, the greatest clamage seems to have 
been experienced in n belt crossing in t i n  est-southeast- 
ward direction from northwestern Massachusetts and 
estreme sout,hern Verniont to the Cu. e Cod ciistrict, and 

recorded. Considerable wind harm was reported from 
Pittsfield, Worcester, and from a few miles north of Bos- 
ton to the vicinity of Brockton; but the greatest wind 
damage in the State wns apprwentl in Weymouth, Quincy, 

xere well to northward o.l the places of most wind clam- 
:I e, the hail being felt most in Everett, Malden, and 
hkelrose. The height of t,he storm, in and mx.r Boston, 
was between 3 a d  4 p. m. 

In  New York City and vicinity the storni damage was 
chiefly between 5 3 0  nncl 8 p. m. Here the loss o€ life, 
and probably of property also, was greatest. Wlde a 

violent wind, which was proba T ly not a tornado. ,4t 

here the greatest r:tinf:ills in New Eng P and were generally 

and mcinity. The places of chie 9 hail damage, however, 

...................................... Wind.. ........... 
P.m ..................................... i do ............ 
...................................... Rain ............. 
P. m ................................ 
P. m do ............ 

considerable number of deaths occurred as a result of the 
storm in various ways ancl in various locdities, yet the 
large majorit came from the effects of a brief, violent 
thundersqualf that came very suddenly to art of the 

to southeastward. A Ferris wheel, in operation near the 
shore, was blown off its bearings and partly demolished, 
some of the wreckage falling into the water: 7 deaths 
resulted from this accident. About 50 were drowned by 
the upsetting of sniall craft in the squall-swept area. 

St Washinaton, D. C., the violent winds and thunder- 
storm came &out S p. m. Many trees were uprooted or 
broken off, and some persons were injured by acc.idents 
clue to the wind. 

About 10: 30 p. m., Sullivan County, in northeastern 
Penns lvtinia, was visited by a small tornado, which trav- 
eled n K out S miles southeastward, result-ing in one death 
and much roperty loss. 

did occur in New York State, but not at places men- 
tioned above. The. first was at Prattsburg, Steuben 
County, about A p. ni. on the 10th. The second was in 
Greene and Columbia counties, about 4 p. ni. on the 
1 l th;  this storni traveled 20 miles, crossing the Hudson 
Riyer north of Athens. These s t o r m  damaged farm 
property but caused no deaths. 

These storms are mentioned in the table following this 
section. 

Brons section and to the waters of Long Is P and Sound 

Later in F orniation indicates that two small tornadoes 

P.m ...... 
P.m 

...................... 

P.m 

A . m  

SEVERE LOCAL STORMS. 

annudl report of the chief of bureau.] 
[The table herewith cnntains such data as hare been recelved concerning severe local storms that occurred during the month. A more complete statement will appear in the 
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Place. 

11 P. m ................ 

............................. 
11 11 i . P. m ................ i .  I 
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12 ...................................... 
12 l p .  rn ..................... 

Dublin, Ga ................. 

Scranton, Pa.. .............. 
-a, Tex. (near) .__._. .__. 

Laus-, Mich., and viduity. 

Mksoula, Mmt.. ........... 
Dayvillr, @reg. ............. 
Windsor. N. Y.. ............ 
Middle Tennessee.. ......... 
Pulaski and . NcMiinnville: 

Put-In Bay, Ohio, and vi. 

Western southern, and east. 

Tern. (near). 
cinity. 

ern ~lsconsin. 

70 ............... do ............ 

rain. 
100,ooO Wind and heavy 

1 I .......... Wind and hail.. .. 

Wind ............. 
15,000 Wind andram .... 

Central and western Nen 
York. 

Parkersburg, W. Va. ....... 
Newsrk Ohio .............. 
DIISIIO$, Pa.. .............. 
Owen and Henry Counties, 

Icy., and vicinity. 

Washinaton. D. C.. and vi. 
unitJ: . 

New ork City, N. Y., and 
vicinity. 

North Adamr, Mass., and vi. 

Boston, Mass., and vicinity. 
cinity. 

Portland, Mv ............... 
Chattanougn, Tern., and vi. 

cinity. 

6 

6 

6 

6 

9 

e10 

11 

Electricaland hail. 

Cloudbiirst.. ...... 
Electrical. ........ 
Electricaland rain 

Wind. ............ 
Thundersqua Ils, 

h i l ,  hcavy rain, 
and wind. 

Wind and raln.. .. 

Remarks. 

Considerable damage to roperty es ecially to 
teleponc. and telegra %lines add trees. 

Abou 50 derricks dem3ished and tents and oil 
shacks blown down. 

Streets badly washt-d, sowers blocked, street car 
traffic interrupted. 

Hydroelectric plant incapacitated and other 
minor damage done. 

General damage done. Loss estimated at thou- 
sands of dollars. 

Considerable damage to crops and arden truck, 
roofs, and trees. Small IIW stocf killed. 

Heavy damage to crops and rsllroad tracks.. .. 
Some s t x k  killed. ............................. 
No damage reported.. ......................... 
Damage to buildings, wires, and trees.. ........ 
Many buildings dcmohshed and other8 damaged. 

Several persons hurt: live stock killed: floods 
furre families to leave homes; interurban and 
telephone systems crippled. 

Residential and business districts of S acuse 
flooded. Pavements. roadwavs. and gidgidees 
washed out. Ragwky and tiolley sercice 
stopped crops devastated. 

High winds and excessive rain.. ............... 
0 
Sathhouse toppled into lake. El ht 4ured.. 
House and barns wrecked, stock k??ed. orchards 
U uprooted, and other property damage. 
Heavy roperty damage trees and telephone 

Trees houses automobiles injured; some per- 

Heavy property damage. Many lives lost and 

lines &m. Several pkrsons hurt. 

S-I injurie's. 

100 persons 4ured.  

Bulldmgs flooded. Streets andgardensdamaged 

Many persons Injured. Houses wrecked. roofs 
dama ed treps olea and wires down csllars 
floode5. toss  e&uated at hundreds hf thou- 
sands of dollam. 

Trees uurooted, overhead wires carried away. -. 
and tfaffic dela ed. 

General damage Jone by flooding.. ............. 

Authority. 

Official, U. 9. Weather Bum 

Dallas Mornlng News (Tex.). 

Omcial, U. S. Weather Bu- 
Btste Journal (Lansing, 

Helena Independent(Mont.). 

OWdal, U. 8. Weather Bu- 

T r P r e s s  (Blnghamton, 

OfRaal, U. 8. Weather Bu- 

reau. 

reau. 

Mich.). 

N. Y.). 
reau. 

Do. 

StarJoumal (Sand-, 
Ohio). 

OtBcial, U. 8. Weather Bu- 
reau Green Bay Gamtte &.?; Star (washiagton, 
u. U.). 

OWdal U. 8. Weather Bu- 
reau:' The Post-Standard 
(Syracuse N. Y.); Buffalo 
Express (k. Y.). 

OfBaal, U. S. Weather Bu- 
reau. 

Washington Poet (D. C.). 
OWcial. U. 8. Weather Bu- 

reau.. 
OWcial, U. 9. Weather Bu- 

reau: Lexhgton Leader 

d?&n Post (D. C.). 
05dal, U. S. Weather Bu- 
r e a r  Express (Bufialo 
N.' Y.); Boston Pod 

B % % s t  (Mass.). 

Do. 

05cla1, U. 8. Weather Bu- 

reau;' Chattanooga N ~ S  

mil. 
OfBCial U. 8. Weather BU- 

(T-.). 


