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RIVERS AND FLOODS. 
By Prof. H. C. FRANPENFIELD. in charge H!ver and Flood Division. 

By far the most destructive floods of the month occurred in 
Utah and portions of Nevada and southern California. No 
river work is perfornied by the Weather Bureau in these sec- 
tions, but at, the request of the River and Flood Service, t.he 
officials in charge of t,he local offices of t,he Weather Bureau a t  
Salt Lake City and Los Angeles were request.ed to prepare 
reports regarding the floods, and their descript.ions will be 
found in another portion of t.his R.EVIXW. 

Several lives were lost in these floods and the losses aiiiount.et1 
to approximately $3,000,000, of which prohably ?.lire+ 
quarters fell upon the railroads. 

The rivers of Arizona were under the influence of t,he same 
general conditions that caused t.he Utah and California Hoods, 
but the floods were not serious, although t,hey did damage t.o 
the estimated amount of $38,000, diviclecl as follows: 

L m  t.0 pr0pert.y. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E5,OOO 

Limes due t.o ercxsion.. . . . . . . . . .  
Lowe* due to suspension of lJui 

Value of property saved by Rcat her 13urc.au 

. . . . . . . . . . . . . . . . . . . . . . . . .  3.000 

Tot.al.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3S.000 

. .$lo, 000 wernin gs . . . . . . . . . . . . . . . . . . .  

Ylootls occurred generally during t.he month over the nort.11- 
ern district,s east of the Mississippi River and in t,he niiilrlle 
Arkansas and Neosho rivers. The west,ern floods were cauwl 
by unusually large percentages of ruii-off froin 1iioderat.e rain- 
falls on frozen soil, while the remainder were clue t.o nu1:istantiJ 
rainfalls accompanied by high t.einperzttures t.hat inrlterl t h ( s  

snows and broke t,he ice gorges, releasing t.he large accuinula- 
tions of wat.er behind them. 

The rise in the Arkansas River was most. proiiouncetl in  t.he 
vicinity of Wichit,a, Bans., where t.he river rose nearly 6 feet on 
January 12 and 13, doing daniage to bridges to t,he ainount. of 
$4,000. The rise was caused by the rapid run-off of moderate 
rains over the frozen ground in t.he Litklc Arkansas antl l o w r  
Arkansas wat.ersheds, and t.he greater portion of thth damage 
was caused by ice. Some lowlands antl farin lands ahovc. 
Wichita were overflowed, but the damage to t.hene was noininal. 

The flood in the upper Neosho River last,ecl from Jiinuary 1-4 
to 18, inclusive. During an estentled period of a1)nornially 
cold weather from 3 to 6 inches of ice, sleet, a.nd snow had 
accumulated over southern Kansas. On .January 13 a sudden 
rise in t,emperat,ure accompanied by moderately heavy rains 
set in, and owing t.0 the frozen condition of t,he ground t,hc 
run-off was esceedingly rapid. At. Einporia, Iians. t.hr Cot t,on- 
wood River reached a st4agc of 33.5 feet. on Ja.nuary 24, and t,licb 
river was above the flood st.age of 19 feet. from January 13 t,o 17, 
inclusive. Ice gorges in the vicinity of Neosho Rapids, Iians., 
delayed the flood crest at poinds below, and it clicl not reach 
Iola, Icans., unt,il midnight, January 17, when a st.age of 11.5 
feet, 1.5 foot above the flood stage, was reached. At. Le Roy, 
Hans., the crest stage was 33 feet, 1 foot helow t.he flood st.age, 
from 6 p. m., January 16, to 8 a. in., January 17. Losws \vert! 
approximately as follows: 

L m  of proprrky, rxrluding crops.. . . . . . . . . . . . .  $5, OW 
Losw of crops left, st.anding.. . . . . . . . . . . . . . . . . . . .  
LOHPCS by enxion :tnd deposit.. . . . . . . . . . . . . . . . . . .  
Loses t.Iirough suspension of I~usinew. . . . . . . . . . . .  

Value of property saved by Weather Bureau 

4,000 
1,500 
700 

Total..  ............................... 11!200 

warnings.. ............................... .$U, 500 
Nothing unusual occurred along the Mississippi River, except. 

in the vicinity of St. Louis, although all the rivers in the district 
were higher than usual during the month. At St.. Louis the 

mean stage of 18.3 feet was the highest average January stage 
ever recorded, the high waters having been caused by ice gorges 
t>liat, began to form below the city during December, 1909. The 
ice accumulaterl unt.il an almost solid dam ext.endecl from Jeffer- 
son Barracks, Mo., to Chester, Ill. The gorge lasted until Janu- 
ary 14. Gorges had also formed in the Missouri River below 
IIcrinann, Mo.. and in the Mississippi R.iver at  Alton, Ill. On 
January 14 a general break occurred, and the river a t  St. Louis, 
which hail been rising steadily for t.wo weeks to a stage of 24.4 
feet on January 13, rose rapiclly to 31.9 feet a t  1 a. m., January 
1-4* 1.9 fed, ahove flood stage. The decline was almost as rapid 
antl at 8 a. in. ,  January 14, the stage was 26.5 feet. As the 
wat,ers receded nearly every boat in the vicinity was beached, 
antl all were somewhat claniagecl. There was no high water 
abovtt or*\?elow St,. Louis. The Illinois River was also above 
flood stage during the latter half of t.he month, but no damage 
was reported. 

The conditions in the Ohio watershed above the mouth of 
Salt. River did not. become cribical at  any time, except in the 
hllcghr.ny River between Freeport. and Pit,tsburg, Pa. Therc 
\vas a &foot. ice gorge at  Freeport, with smaller ones at other 
placcs, antl the rains and high temperatures on January 17 antl 
18 caused much alarm. especially in view of t.he fact that large 
quandities of snow hac1 accumulat,ecl over the entire watershed 
of the river. Fort,unat,ely t.he rainfall was not, excessive, and 
whrn t,he gorge at  Freeport, broke at, 7:30 p. m., January 18, the 
ice niovetl out wit.11 only a inoderatfie flood wave that- reached a 
crest, of 22.3 feet at  Pit,t.sl~urg, 0.3 foot ahove the flood stage, 
at. noon. January 19. A smaller gorge in Mahoning Creek 
Iiroke at, the smic t h e  that the first! crest reached Pit,tsburg, 
rc-.sult.ing in a second crest of 32.8 fftet at! 8 p. in., after which 
t.inie t.lie wat.er began t.o fall. The greatest clamage occurred 
in t.he small creeks, the backwat.er from ice gorges flooding 
cellars and washing away bridges, and the losses of this char- 
atttcr aniount.et1 to about $50,000. At Pit,t.sburg the warnings 
of t,he coining of t.hc flood prevented any serious damage, and 
t.he t.(Jt,al losses, including t.hose occasioned by temporary SUS- 
I)twsion oC business, dit1 not, csceetl $20,000. The value of 
proiwrty savcd by t.he Weather Bureau warnings was about 
$100.000. No flootl stages occurred between Pittsburg and 
Louisville, cscept at. the mouth of the Great Iianawha River. 

Retwcen the mout,hs of the Salt and Wabash rivers condi- 
t.ionn were entirely cliffercnb. On t,he evening of December 
21, l!N)9. a gorge formwl in thtt short bend of the river just 
I)dow t.lie t,own of Wolf Creek, Iiy. It backed up gradually, 
antl eventually reached t.he mouth of Salt River. ahout 20 miles 
helow Louisville, so that at  the time of its breaking its total 
lengt,h was about 53 miles. A smaller gorge also formed at 
Mount Vernon. Intl., on December 26, 1909, backing up as far 
as Evansville, Incl., by December 29. This gorge moved out 
on January '3, 1910, without doing any damage of consequence. 
In the ineantinie conditions above Evansville had been gracl- 
ually 1)econiiiig more serious, and the safety of near-by towns, 
as well as t,hat of property below the gorge was threatened. 
hlilcl nntl rainy went.1ier set in on January 13, and warnings 
were at once issued from the local 0fic.e of the Weather Bureau 
at Evansville to protect or remove all property liable to damage 
from ice or high water. With t,he advent of a warm rain on 
January 18, the gorge finally gave way at 1O: lO a. m., on that 
clat.e, aid notice of the fact was scat,tered broadcast within 30 
minutes after. A field of ice that had been left stranded in front 
of the city of Evansville suddenly nioved out a t  1 p. m., January 
30, but. the river continued to rise until noon, Janunry 21, when 
the crest of 37.8 feet, 2.5 feet ahove flood stage, was reached. 
River navigation was partially resumed on this date, and on the 
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following day the river at Evansville was free from ice. The 
rise from the upper river set in early on January 23, and during 
the afternoon of January 27, the river came to  a stand at a stage 
of 38.6 feet. At daybreak, January 31, the water was below 
the flood stage of 35 feet for the first time in 12 clays. At 
Henderson, Ky., the crest stage of 36.6 feet, 1.6 feet above flood 
stage, was reached at midnight, January 26-27, while at Mount 
Vernon, Ind., the crest stage of 38.2 feet, 3.2 feet above flood 
stage, was reached at 6:30 p. m., January 27. Some empty 
coal barges, shanty boats, and other craft, were torn from their 
moorings and carried downstream, which was about all the 
damage done in the district. The warnings issued by the 
Weather Bureau during those periocls were especially accurat.e 
and timely, and by their thorough dissemination, saved an 
immense amount of property. Much assistance was rendered 
by several public-spirited citizens? and special thanks are due 
Miss Price, .the Postmistress at Brandenburg, By., for her valu- 
able services. On January 20, 1910, t.he Evansville, Ind., 
Journal-News commented as follows : 

It is true that the big gorge came in like a lion and is going out. like a h n h .  
But one of the cauws for its peaceful passing in the fact bhat. it. was long in 
forming, the people along the lower river who would he endangered by it. 
were thoroughly aware of i h  size and menace, and when it. did break t.he 
Weather Bureau gave inst.ant. warning. Everyhody ww prepnrerl for t hr 
rapid rush of ice, and those hoatrnan antl farni dwellers who h d  t ~ n  cliln- 
tory had sufficient time to get. out. of danger's wsp. The care t.aken IJY thv  
Evansville bureau to keep the whole lower valley prepared, and the provie 
ions for an instant diseminat,inn of the news froni t.he Wnlf Crwk gorge 
when it broke were distinct proofs of t.he servicr of t.lie Hurcau. Kiver nwn 
and bayou people arc coming rnorc antl  nom to dcpcnd upon t.hc \l'euthrr 
Bureau absolut.dy. 

Nothing of interest, occurred helow the mouth of the Mr:tlwli 
River. There was a flood in the Wahash R.iver causetl by tlic 
breaking of ice gorges, and t,he river at Mount (hrmel. Ill., was 
above the floocl stage of 15 feet from January 1s to 3 1 ,  inclusive-, 
with a crest stage of 21 feet on January 36 antl 27. (.'onsitlcr- 
able da.mage was done by t.liis flood in the vicinit,y of Mount, 
Carrnel and Shawneetown, Ill., ant1 Owensville, Iii11.: and it. is 
roughly classified as follows: 

Property, cxcluding rrop. ...... . . . .  .$lW (KM) 
Crops. ........................ . . . . . . . . . .  30,OW 

Suspcnrion of bunincw., ....................... 38,500 
Damage by erosion. vtc.. ...................... 10. WJ 

-- 

The interior rivers of the State of Ohio were in flood at, t lie 
same time and under the operation of the samc causes as t,liostn 
responsible for the floods in the main river. On January l(j  
there were from 2 to 3 inches of snow on t,lie ground over 
southern ancl ti inches over northern Ohio. This snow hat1 
fallen on soil that had become saturated from previous rains 
and afterward frozen. More snow on January 16 turned t.o 
warm rain on the following day, causing rapid rises over all t.hc 
rivers, which were further augmented on January 20 and 21 Ily 
more warm rains. 

While flood stages were reached generally, they were not, so 
much due to rain and melted snow as to ice gorges, whic.11 
raised the waters a few feet above the height that t,hey woulcl 
ordinarily have reached with a free flow. These conditions 
prevailed throughout the watersheds of the State, and part,icu- 
larly in that of the Maunlee River where ice was very plent.ifu1 
and easily gorged. 

Throughout the State of Ohio there was minor damage by ice 
and wat.er, and some flooding of lowlands, but the 10s~ oes were 
small, and the greater portion were probably those occasioned 
by delayed steam and electric traffic. 

The Susquehanna watershed was ice bound from December 
20, 1909, to January 19, 1910, with ice varying in thickness 
from 6 inches to over 2 feet. At 2 a,. m., January 19, the ice 
broke a t  Clearfield, Pa., on the West Branch, and moved out 
on between 8 and 9 feet of water. The breaks were due to high 
t.emperatures, melting snows, and rains over the headwaters on 
January 1s. Ice gorged near Jersey Shore, Pa., on the night 
of January 19, flooding some lowlands, but there was no farther 
movement, unt.il January 21, when general rains and high tern- 
peratures with meltecl snows caused the ice in West Branch to 
break and a general movement began. 

There was no damage of consequence above Harrisburg, but 
a great deal below, especially at. Port Deposit, Md., where the 
flood caused by the gorge was the greatest in 6he history of the 
t.own. with a st,age 3 feet higher t,han that reached in the great 
ire flood of March, 1904. Much damage was also clone at  
Perryville and Havre de Grace, Md. The total losses aniountecl 
t.0 about> $300,000. 

The Lehigh antl Delaware rivers were also moderately high 
at. t.he same biine wit.11 some flood st.ages in the Lehigh, but no 
damage of consequence resulted. 

At. 1O:OO a. in., January 22, warnings were issued for flood 
st,ages in the Hudson River in the vicii1it.y of $lbany, N. Y., as 
it was feared t,liat t.he rains ancl inelthg snows would cause the 
ice to move antl form gorges below Albany, N. Y. Although 
therc. was but. 1it.t.le rise at, headwaters, the resu1t.s were in 
accordance wibh t.he warnings, as the gorges backed up the 
waber at Albany and Troy t.0 st,ages from 1.5 to 2.5 feet above 
t.he flood st,age. The damage aniounted to about $10,000, 
while t.he value of propert,y saved by the warnings was about 
$35,000. 

Thc saiiic gcineral conclibions prevailed over west,ern New 
England, and t,liere mere inotltmte floods in all st,reams, result- 
ing in consitlerahle tlamage of a ininor character, and much 
inconvmienw. At, Hartford, C'onn., the Connect.icut River 
reachrtl a stage of 20.2 feet at. 9 p. m., January 23, 4.2 feet 
alwvr t,hv flood stage. Tlie water would probably have gone 
off without a flood hat1 not, an ice gorge formed a short distance 
lielow t,he cit.y, causing a, rise of 5 feet in less than 1 hour. 
Howwrr, no clania.gc1 of consequence was reported. 

N:tvigat.ion in t.hc lower Potoniac R.ivrr was occasionally 
int.crriipt.ed hy iw during t,he mont,ll, but t.he inconvenience was 
only t,Pniporary. 

The rivers of the ~:oi i t , l i  and of t,he Pacific coast! were quiet. 
1vit.h stages over t,Iw former district,, as a rule, solnewhat above 
t.hr January average. 

Thc issue of warnings was attenrle(1 hy the many clifficu1tit.n 
iiwitlent t.o thr presencc o f  icr gorges, as well as an abnormal 
smount (Jf ac.cumulat,etl snowfall lying upon a frozen soil, hut 
almost without exception, the warnings of the floods were of the 
inost, accurat.e cliaractcir, bot,li as to stages and time, while the 
tIist,ril)ut,ion of t.he inforinatmion regarding the movements of ice 
gorges was so thorough ant1 eff ectivc that the resulting losses 
were reduced t.o a mininiuin. 

ICE. 

Tliere was not. niu~l i  change in the ice sit,uabion during the 
month, rscrpt. such as have been rlescribed in the foregoing 
rcyorts. 

Hydrographs for t,ypical points on several principal rivers are 
shown on Chart I. The st.ations selected for charting are 
Keokuk, Rt,. Louis, Memphis, Vickshurg, ant1 New Orleans, on 
the Mississippi ; Cincinnat,i and Cairo, on the Ohio ; Nashville, 
on t.he Cumberland; Johnsonville, on the Tennessee; Kansas 
W y ,  on t.he Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 


