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hicts was interrupted by an area of low b a r h e t e r  which acl- 
vancetl from the west part of the Gulf of Mesico nortrheastmnrd 
during the last three days of the month. Ample warnings OQ 
the approach of this cold w-ave were issued in all distiicts 
which it visited. Special warnings telegraphed well in ail- 
vance of the cold wave throiighout the Pacific coast and Rocky 
Mountain districts prompted lwecautionnry measures which 
resulted in saving large ipmti t ies  of perishable products. 
Heavy snow preceded the advance of this cold wave in nixiij 
of the districts, concerning which ainple warnings were given. 
On the inorning of the 29th siiow, melting as it fell, was 
reported at Riverside, Cal. 

BOSTON FORECAST DISTRICT. , 

The storins of the month were not clestruct,ive, as the high 
winds esperienced were oRshore or westerly winds. Timely 
warnings were clisplnyed well in advance of the high winds. 
and the changes in wedher and temperature were, as n rule. 
acc!ura~t.ely forecast..-J 11: itli. Fortwixt 0fii:iol. 

NEW ORLEANS FORECAST DISTRICT. 

Cold-wave warnings were issued for portions of tlie dis- 
trict on the 3d. 10th. Wth, 2311, 24tl1, 2Gth. mid 87th. Tlie 
warnings mere generally t,iiiielg i t d  no cold waves occurred 
without warnings. No severe winclstoriiis occiirreil during the 
month. The rlailg forecasts have given general sRt,isfnction. 
and favoralile cominents on the work of the Bureau are heard 
on all sides.-I. JI. Clim?, Fow:.nst Ofi&l. 
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OHIOAGO FORECAST DISTRIOT. 

A severe cold wave covered the eatsire district during the 
%li and 87th. '&raiuiiigs were issued for all points well in 
advance of its approach. Winter navigation continued on 
Lalie Michigan during the month. Occasioiinl high winds 
occurred and messages were sent, to a11 open port.s, adrising 
vessel interest,s of the sborin. No onsunltey occurred duriiig 
the month, escept the grounding on the bar near the month 
of t,he Ludington Harbor of tlie car ferry P w r  I l l o r q i c r ~ / f ~ ~  on 
the night of the 13-14th. Narigation was seiiouslg iinpeled 
along t,he west shore of Lake Michigan by extensire fields of 
ice during tlie latter part of the mont,h.-H. J &I-, P~s!fc.xxor. 

DENVER FORECAST DISTRICT. 

On the night of the 24th cold-ware anrnings were ordered 
in Ut,ah, western C~olorailo, and northern New Nesico. Oii the 
morning of tlie 4Stmli cold-wave warnings were giren general 
clist,ribiition in Utah aiiil western C'olordo, and to Iloints in 
central and eastern A4rizona and soiitliri&erii C'olornclo. A fen. 
hoiirs later the following message was piren general clistrihn- 
tion in Colorndo : 

Coiidit.ions favora1,le for sewre c?dd an11 high northerly winds, wit.h 
heavy snow in nionut.ain dist,ricts. 

These wvnrnings were issued well in nclvnnce of the cold and 
were full>- jnstifiecl, except iii parts of Arizoim R I I ~  New 3Ir.s- 
ico.-F. H; Br[6ni!etibiom!y, Fiwwnxt C)tfii:inl. 
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SAN FRANCISUO FORECAST DISTRICT. 

The month continued dry. with frost general in Cnliforiiin 
until the 16th, when rain fell from San Francisco northwwd. 
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The night of the 24th cold-wave warnings were ordered for 
central and northern Califoriiia and Neracla. Emergency frost 
warnings were issued for all points in southern C'alifoiuia on 
the morning of the 45th in ample time to be of service to the 
orange growers, and eiiiergency frost warnings for southern 
California were again issued on the morning of the 29th and 
were verified. Frost warnings were issued on the moiming of 
the 30th. No storms of exceptional severity occurred cluiing 
the month. -Alp.rniidw G. Ahddw, Pr~frssc,~.. 
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PORTLAND, OREG.. FOREOAST DISTRICT. 

On the morning of the 24th a. severe cold wave macle its 
nppearance in the British PoRsessions north of Montana. 
Special rtqmrt,s showed that the cold wave was iiioving rapidlp 
toward the district and the following cold-wave warning was at  
mice sent to stations east of tlie C!amxde: 

c'old wave. Tmiperature will fall 20" by niorning and zero weather 
will ccmtiuiir w w r d  days, 

Storm northeast warnings, containing the nilditional an- 
uouncement of inuoli colder weather with snow, were sent to 
all storin warning clisplay stations. The cold-wave warnings 
were timely and verified in detail, enoh station being advised 
about twentyfour hours in advance of the arrival of the cold 
w:ive.--EilirwrtI A. I h l x ,  Fiirwnst (?flii+d. 

AREAS OF HIGH AND LOW PRESSURE. 

dforcareiiis of wirier8 of flrem qf high n s d  loto lm?88ure. 
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For graphic preseiitntioii of the inovements of these highs 
am1 lows see C'liarts I and II.-b'w. E. Hunt, Uikf C'lrrA; 
Forwn.4 Di r i s  icm. 

RIVERS AND FLOODS. 

The stages of the Missouri and upper Rllississippi rivers 
The lower Miesissippi varied but little cluiing the month. 
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out of the Ohio during the early days of the month, its crest 
passing Cairo, I l L ,  on the 18th. 

The December floods of the Tennessee and the rivers of the 
Atlantic system subsided rapidly during the early days of the 
month. although they continued Considerably above the daa- 
ger lines for the first few days, particularly in the lower Ten- 
nessee, where the crest did not pass Johnsonville, Tenn., until 
the 9th and 10th. The flood in the upper Tennessee was par- 
ticularly severe, in fact the greatest Rime that of March 3.1890. 
The warnings of the Weather Bureau were especially timely, 
accurate, and comprehensive. Careful attention was given to 
every detail and as a result property to the value of a t  least 
$500,000 was saved. Newspaper comments and testimonials. 

' tered broadcast. 
The heavy snow. sleet, and rain storm of the closing dags 

of the month started another rise in the rivers of the South, 
and the crests had not yet been reached on the last day. 

The ice situation remained practically unchanged: save for a 
considerable increase in the thickness of the ice a t  places where 
the rivers were entirely frozen over, notably in the Red River of 
the North, the Missouri above the mouth of the Platte, the Mis- 
sissippi aliove the mouth of the Illinois, ancl in the Hudson. 

The highest and lowest water, m e a n  stage, ancl monthly 
range a t  134 river stations are given in Table VII. Hyclro- 
graphs for typical points on seven principals rivers are shown 
on Chart V. The stations selected for charting are : Keokuk, 

CLIMATE AND UROP SERVIUE. 
Ry J.ABIP.S BERRY, Chief anf C'litnate and Crop Service lliviscio. 

The following siimmaries relating to the general weather 
and crop conditions are furnished by the directors of the 
respective sections of the Climate and Crop Service of the 
Weather Bureau: 

[Teniperatiire is  expressed in degrees Fahrenheit and precipitation in itidles and 
huiidredtliu.] 

Alnbntn.-The mean temperature was 43A0, or 1.4" below normal: the 
highest was 76", at Healing Springs on tlie 3d and at Daphne ou the 26th, 
and the lowest,, loo, at Oneonta on the l4t.h. The average precipit.at.icm 
was 3.86, or 1.06 below normal: the greatest inontlily amount, 7.60, oc- 
curred a t  Clanton, and the leust,. 1.38. at Eufaula. 

First half of month, quite cold and dry: latter half, generally rainy and 
unfavorable for preparatory farm work, which is generally backward. 
Late reports confirm previous rst.imat.es that the greater poi-tion of the 
fall sown oats were killed by tlie severe cold in Deceinber.--F. P. Ch'hnfee. 

dri,zooltn.-The mean temperat,ure was 46.20, or 1.2" above normal: tlie 
highest was 86O, at Champies Camp on the 3d. and the lowest, 180 below 
zero. at Flagstaff on the 26th and at Fort. Defiance on the 27th. The 
average precipit,ation was 0.85, or 0.31 below normal: the greatest monthly 
amount. 3.17, occurred at Flagstaff, while none fell at Benson, 
Some plowing and seeding were dune during the month. the Jan- 

uary rains putting the soil in fair condition. On account of the great 
scarcity of water for irrigation. a greatly decreased acreage is iincler 
cultivation as compared wit.11 previous years.- Win. G. Bimm 

Arkntmut.-The 'mean temperature was 38.n0, or 2 . 6 O  below normal: 
the highest was 790, at Beebr.anch'on the 9t.11, and t,lie lowest. 20, at 
Duttnn on t.he 26th and at Fayetteville,'Oregon, Pond. and Winslow on 
the 87th. The average precipitation was 4.13, or 0.17 below normal: the 
great,est monthly amount. 8.51, occurred at Pinebluff, and tlie least, U.YG, 
at Fayet,teville. 

On account of the long cont,inued drought of last siimiiier t.he ground 
was so hard and dry that fall plowing was greatly delayed and much pro- 
posed work was flnally abandoned. Seeding was also delayed. and on 
account of the unfavorable condition of the soil much grain was not sown 
a t  all. Some seed that  was scattered broadcast upon hard ground never 
sprout,ed; the drilled seed, however, has given bett.er results. Late fall 
showers benefited the late sown more t.hm t.he early sown seed. There 
being no protection by snow, wheat, oats, and rye were hMlly injured by 
the freeze in December; wheat has made very little growth since and the 
stand is poor generally; oats are very poor, and. in niany instances. are 
reported as being entirely killed. Farm work is either very nincli re- 
tarded or is entirely abandoned. Some plowing for win has been done. 
but very little.-Edieu.rd B. Riehurrls. 

Califolrtia-The mean temperature was 11.5". or 0.3" below normal; 
the highest was YG", at Anaheim on the 5th, and the lowest, 2U0 b d o ~  
zero, at Truckee on the 25th. The average precipit.at.ion was 1.38. or 
3.17 below nornial, the greatest monthly amount, 8.17, occurred at Cuy- 
amaca. while none fell at Hornbl73ok and Mammoth Tank. 

Conditions during the month were generally unfarorable for crops. 
The teniperature was below normal, and severe frosts were frequent. 
The precipitation was niucli below the average in all parts of t.he State. 
Grain made slow growth, but was not seriously damaged by frost, and 
green feed became scarceyin many places. Oranges in southern California 
were considerably injured by fiwst.-Akxmder B. NcAdk. 

C'olurntb.-The mean temperature was 26.1". or 1.4O above normal; the 
highest was 740. at Blaine on tlie &th, and the lowest. 31° below zero, 
at Fort. Collins on the 26th. The average precipitation was 0.42, or 0.34 
below normal; t,lw greatest monthly amount. 3.60. occurred at Ruby, 
and the least, trace. at Cheyenne Wells, Fort. Morgan, and Seibert. 

The snowPall in tho inount~ains was below n~.irnial. thus addiug to the 
deficiency alrcady iiot.eil for the  prewding t.hree niont,lis. The old snow 
in pract.ica1ly solid ice. and high winds hare  sw-ept the new snow from 
exposed localities iut.o ravines. gulches ani1 drifts. so that, on the whole, 
conditions are favorable for its coliservat,ion until late in the season. - 
F. H. Brtcncktt,bibrg. 

Ci'nbn.-The niean temperature was 67.70: the highest was SOo, at Ban 
Cayetano on tlie 36th. and the lowest,. 4W, at S w  Cayet.ano on the 13th 
and 15th. The average precipitation was 1.27: the great.est mont.hly 
ainimnt, 7.49. occurred at Havana, and the least, 11.19. at Pinar del Rio. 

The precipitation, which with a few except.ions was unseasonably light, 
practically all occurred from the 3d to Cth, inclusive, and on the 16th. 
During t.he great,er portion #.if the month t.he t.eniperat.ure continued ab- 
nornially low. and the nights were, as a rule. unusually cool. The long 
prevalence of  dry weather yroved very disastrous to tobacco not irri- 
gated, and in all the  tobacco district,s the first cutting gave unusually 
discouraging yields which were niost.ly of a poor qua1it.y. Spring and 
fall planted canes suffered great,ly from lack of moisture: their derelop- 
ment was retarded, and in some sections spring canes dried badly. The 
dry, cool weather was, however. fawralde for the cane harvest, and 
grinding pivBgressed steadily: thrcmghout t,he month cane juice densiOy 
was high. Small crops are ert,renielg scarce in Pinnr del Rio: while not 
abundant elsewhere they are generally sufficient for local needs.- 
W. B. rSfock~ttu~n. 

FZorirEn.-The mean temperature was 55.10. or  2.3O below normal; the 
highest was 89", at Bart.nw on the 88th a.nd 31st and at Gainesville on 
the 30th. and the lowest,. 1.50. at Sumner on the 12th and Middleburg on 
the 13th. The average precipitat,icm wibs 0.65. or 1.88 below- normal: the 
greatest mont.hly amount. 3.26, occurred at Bonifay, while none fell at 
Miami, Rockwell, mid Bt. Augustine. 

The month was characterized by low temperatures, much sunshine, 
and deflcient precipitation. A s  a consequence the growth of vegetables 
was retarded, and seeding and transGlant.ing were delayed. Numerous 
frosts, particularly those of the 1Rt.h and l4th, did considerable damage 
t,o tender vegetables, the recent growth of citrus t.rees. and t,he bloom of 
the strawberry. The absence o f  rain cont,ribut,ed very materially to  the 
hac1rwni-d state of work and to t.he scarcity of t.rtlcli. The bulk of the 
orange crop was shipped during the month. Citrus trees and pineapples 
have withstood t.lie weather nicely. and are now in good condit.ion. Con- 
Piderable cane and cassava have lieen planted, and land is being prepared 
For cotton and corn. Peach trees are in bloom; orange buds are swell- 
ing.-A. J. Mitt-hell. 

Georgia.-The niean temperature was 43.9". or 1.4" below normal; the 
highest was 89". at Warerly on t,he 87t.h. and the lowest, 7O, at Green- 
hush on the 13t,li. The arerage precipitat.ion was 1.81, or 2.38 below 
uornial; the greatest. mont.hly aniount., 4.37. occurred at Point Peter. and 
the least. braw. at. Millen. 

The average precipitation was the lowest on record for January during 
the past eleven years. Practically none occurred during the tirst half 
,f t.he month, and tlie )s~ll i  occurred during the latter part of the 


