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RIVERS AND FLOODS DURING MARCH, 1917.
By Avrrep J. HENRY, Professor in Charge.
{Dated: Weather Bureau, Apr. 20, 1917.]

The rainfall over the southern Appalachian region in
March, 1917, was considerably heavier than elsewhere in
the United States (see Chart V, Total Precipitation for
March, 1917). The monthly totals exceeded 10 inches at a
number of points in the Tennessee and Cumberland water-
sheds in 'l-‘gnnessee and western North Carolina, also in
southeastern Kentucky and southern West Virginia.
As a consequence practically all of the streams of these
regions were out of their banks for a greater or less time
during the month. Likewise the rivers of the Piedmont
region of the Carolinas and the rivers of Alabama and
Georgia were also in flood.

The atest flood of the month, however, was that
in the %:nnessee River due to a continuous period of
rains that began on the 1st and ended on the 5th.

The meteorological phenomena that led up to this flood
may be found in the development and movement of
cyclonic and anticyclonic systems over the Tennessee
watershed, beginning February 28 and terminating
March 5. On February 28 a weak cyclonic system

TasLe 1.—Daily precipitation, in inches and hundredths, at po
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was centered directly over eastern Tennessee attended
by general rains over that State, and adjacent regions
to the east and northeast. The movement.of an anti-
cyclone eastward from the lower Missouri Valley to the
Middle Atlantic seaboard in the 36 hours ending 8 a.
m., March 2, 1917, evidently prevented the weak cy-
clonic system before mentioned from pursuing the nor-
mal northeastward movement; consequently, it was held
over eastern Tennessee for a much longer time than
would ordinarily be the case. Meanwhile, a second cy-
clonic system or area of low pressure that had remained
over southern Texas for 36 hours began to move north-
eastward. By the morning of the 30th it had reached
eastern Tennessee and again within a period of less than
48 hours atmospheric conditions favorable to heavy pre-
cipitation over that region were present. The heavy
rains of the 3d and 4th (see Table 1) were due to the
second disturbance which did not move from its position
on the neorning of the 3d until the night of the 4th-5th.
The rain had practically ceased by the morning of the
5th and the next few days were clear and cold with night
temperatures below freezing.

Table 1 below presents the daily precipitation at a
number of stations in the Tennessee River basin above
Chattanooga.

ints in the Tennessee Basin above Chattanooga, Tenn., March, 1917.
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0 0 0 (i} i 0 [} 0 [ 0 0! 1} 1} 1] 0 0 Q 0.01 0.04
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0.03 0.08 0.00: 0.10,; uul 0 0| [{] 0.26 1.4 0, 009 0.30 0.08 T 0.40 0.44 0.90
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TaBLE 2.—Daily stages in the Tennessee and its tributaries during the flood of March, 1917.
Knox,- Loudon, | Gunters- %g%&” Florence, Jo:‘u“i‘;n‘ Riverton, B;lo‘:%"' Decatur,
’
Tenn. Tenn. Ala, Tenn. Ala. Tenn. Aln. Ala, Als.
12.0 25.0 £1.0 $3.0 18.0 31.0 32.0 24.0 21.0
Feet. Feet. | Feet. Feet. Feet. Feet. Feel, Feet. Feet.
5.4 4.8 17.1 17.% 1.7 23.0 26.6 10.7 12.8
15. 13.2 . 18.2 20,9 13.3 22.3 3.1 12.2 14.0
17.0 1.0, 22,5 2.0 16.0 24.5 3.1 17.8 15.7
19.5 2L0 ; 29.4 350 19.9 27.0 3.6 ; 21.6 18.0
b 28, 2¢ 29, odi 325, 4.3 21.5 3.9 40.9 25.6 19.5
242 23.0 | 34.0 44.5 22.1 30,5 428 27.8 2.4
15.9 20,46 35.9 47.31 22,3 39 3.4 2.6 21.0
0.0 12.6 37.2 7.4 22.6 33.¢ 3.6 30.75 21.9
S0 9.2 38.5 ! 4.4 2.6 33.7 5.8 30. 6 22.4
E AN i 8.5 " 39.4¢ 380 23.0 340 3 28 2.1
[ %, H 6.4 38.7 27.0 24.0 3.3 5 5 2.6
5 | Ar ! 36, . § . 348 23.7
B i 7 35.5H 2.4
H 3.2 .2
37.0 2.2
37.7 13.0
a8, 4 16.9
385. 82
38T
3
4
3
I

a Rogersville, Tenn., 5th, 1 p. m., stage=17.3 feet.

b Dandridge, Tenn., 5th, during night of 4th-5th, stage=16.7 [eet,
¢ Knoxville, Tenn., 5th, 12:20 p. m., stage=28.1 feet.

d Loudon, ’.l(enn.. 5th, 3:00 p. m., stage==30.2 feet.

e Guntersville, Ala., 10th, 7 to 11 a. m,, stage= 30.4 feet.

1 Chattanocoga, Tenn., 7th, 8:40 p. m., stage=47.7 feet.

¢ Johnsonville, Tenn., 18th, 6 p. m., stage=38.9 feel.

h Bridgeport, Ala., Sth, 2:00 p. m., stage=30.9 feet.

HYDROGRAPHS OF TENNESSEE RIVER
MARCH, 1917, FLOOD.
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F1a. 1.—Hydrographs for stations on the Tennessee River during the floods of March, 1917. Distances helow Knoxville are given hy the figures in ( ) beneath the station
name. (See Table 2.)
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The rainfalls in Table 1 clearly show that while the
daily amounts were not extraordinary the period of
rainy days was practically continuous from the 1st to
the 5th of the month. It is also apparent at a glance
that this period of rainy days was the direct and immiedi-
ate cause of the flood in the Tennessee. The areal
distribution of the rainfall is fairly uniform except that
in the u%per French Broad, as at Asheville, N. C., there
was deci edli‘rless rain than at other points to the south-
west. The French Broad at Asheville barcly passed
above the flood stage on the 4th and fell below tlood
stage on the 6th.

igure 1 includes a hydrograph for the French Broad
at Dandridge, Tenn., 46 miles above the mouth of the
river. This hydrograph shows that the lower reaches of
the stream were in sharp flood and that the flood crest
sznchronized very well with that of the Holston River,
the other of the two main tributaries of the Tennessee.
These two tributaries unite at Knoxville, where the flood
crested about noon of the 5th. Between Knoxville and
Loudon, the next down-river station, two important
tributaries join the main stream, viz, the Little River
and the Little Tennessee River. Both of these head in
the mountains of western North Carolina, where the rain-
fall of the 4th and 5th was undoubtedly heavy; see the
record for Bryson City and Murphy, N. C.

The hydrograph for Loudon shows that the crest of
the flood at that point was reached slightly earlier on the
5th than at Knoxville, although the latter is 45 miles
farther upstream. There must have been therefore a
more prolonged crest at Loudon than is shown by the
hydrograph. This is established by the fact that the
24-hour fall at Loudon from the 5th to the 6th was but
1.4 feet as compared with a fall of 4 feet for the same
period at Knoxuville.

The next down-river station is Chattanooga, 183 miles
below Knoxville. Here the character of the flood wave
is much altered, as might be expected, being much flatter
than at up-river points, and the crest occurring about 2
days later. Below Chattanooga the flood wave is still
more flattened out. At Johnsonville, Tenn., 540 miles
by river below Knoxville, there was simply a long flat
swelfli, beginning on the 2d and ending about the 18th—
see fig. 1.

Numerous other floods occurred in the rivers of the
South Atlantic and East Gulf drainage, as shown by
Table 4.

A moderate flood swell passed down the Ohio, beginning
at Pittsburgh on the 13th and passing Cincinnati or the
17th, at a crest stage of 56.1 or 6.1 feet above flood stage.
The crest passed Louisville 1 or 2 days later and Evans-
ville, Ind., on the 22d, at a stage of 42.9 feet, 7.9 feet
above flood stage. The crest of this flood passed into
the Mississip;})li at Cairo on the 25th, with the river at
49.2, at which height it remained on a stand until the
29th, when a fall of 0.2 foot was registered. The river
then continued to fall slowly until the end of the month,
but began to rise again in April and reached a second
crest of 50.1 feet on April 4-5, 1917.

Warnil(xigs of all these floods were distributed in ad-
vance and the property loss was therefore greatly mini-
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mized. There was an unpreventable loss of nearly a
million dollars, as exhibited in the statement helow, the
greater part of which was sustained in the city of Chatta-
nooga, Tenn. The loss attributed to * prospective’
crops may or may not be fully realized. owing to the
early season of the overflow.

Loss by flood, March, 1917.

The loss in many cases was minimized by the fact
that no erops were on the ground and that warnings of
the approach of the flood waters were distributed suffi-
ciently in advance to permit the withdrawal of movable
property from the zone of danger.

|
| Tangible t:rops. !

q Live
; %rgge:tsy stock, | Suspen-
Drainage division. ! high- "’ P p othefl,'l ; bsio_n of | Totals.
) ! Prospee- | moval el usiness.
PWATS Matured. | tice. property.]
S R , |
South Atlantic..........| $4,000]  $100| $5500|  $100 | 87,375 | #17,3%
Fast Gulf............... ¢ 300 ,.......... ! 30,000 11,000 | 10,100 51,600
Mississippl: ! : :
kastern tribu-| : :
tarics—Tennessee | : R i
and Ohlo......... | 498,185 |._........ {83,000 } 2,320 38, 500 502,005
Western tribu-| | i :
taries—Mtssmu'i...i 1(!),0005 .......... ] L RRRCROLY 100, 000
Total.........._.. ] 602, 685 l 100 ] 88, 500 13,720 1 55,975 760,980
Saved by warnings, estimated.
South Atlantic. .. ..ot i iaceiaaceaaaanannn $ 99,700
East Gulf............ et e eeeeeeareeaeemeaereaeanaaas 88, 000
Missiasippi, eastern tributaries. ...................ollL. 1, 050, 500
Total. ... e 1, 238, 200

The details of floods in all parts of the country are pre-
sented below in Tables 3, 4, 5, and 6. Hydrographs for
typical points on several principal rivers are shown on
(-yha.rt I. The stations selected for charting are Keokuk,
St. Louis, Memphis, Vicksburg, and New Orleans, on
the Mississippi; Cincinnati and Cairo, on the Ohio; Nash-
ville, on the Cumberland ; Johnsonville, on the Tennessee;
Kansas City, on the Missouri; Little Rock, on the Arkan-
sas; and Shreveport, on the Red.

Tasie 3.—Flood stages in rivers of the North Atlantic drainage, March,
917.

1917
: Ab flood
' ove "y,
: Flood | Stages—dates. Crest.
River. Station. stﬁ?ge
From—| To-- | Stage. | Date.
: Fert Feet.
Connecticut.........| Hartford, Uonn........ 18 2] 18.3 30
Hudson.............; froy, N. Y. _.......... 15 28 28 17.7 28
0.... ..} Alhany, N. Y 12 2 28 12.7 28
Mohaw! ..i Utlea, N. Y. _... | U PR 10.3 ; 25
Deo......... i Bchenoctady, N, 15 25 25 17.9 | 25
Delaware, E, B Fishs Eddy, N, 10 23 3 12.3 | 23
SuS(gxehannn ! Bainbridge, N. Y ...... 11 28 29 12.4 28
0......-.....-.. Binghamton, N.Y_ __. ) £ 2% PR 13.9 28
Unadilia......... .. New Berlin, N. Y. .. " R 25 27 10.4 28
Chenango. ..i Sherburne, N, Y...... 1 3 24 29 8.9 2R
Polomac............ (‘umberland, Md...... ! 8 12 13| 120 12
o 7 T, Harpers Ferry, W. Va.’ D L 2% (R 17.5 ! 13
o i {

*Continved above flcod stage after the end of the month.
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TasLr 4.—Flood stages in rivers o j{ the South Atlantic and east Gulf drain- TaBLE 5.—Flood stages in the Ohio River drainage, March, 1917.
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age, ch, 1917.
Above flood
I Above fiood Crest Floog | StBges—dates. Crest.
i Fl stages—dates. rest. River. Station. oy
River. i Station. t ood siage.
| stage. : From—| To— | Stage. | Date.
From—! To— | Stage. | Date.
] - Feet. Feet,
Feef Feet. Pittsburgh, Pa........ 22 13 13 2.1 13
Buchanan, Va........ 15 5 5 17.6 5 .i Beaver Dam, Pa...... 30 13 14 33.0 13
Columbia, Va... 18 5 8 2.7 8 Dam 13, near Wheel- 36 14 14 37.0 14
Richmond, V.. 10 6 7] 141 6 ing, W. Va,
Randolph 'Va... a1 5 7 28.6 ! v Maristta, Ohio 33 14 16 36.7 15
Weldon, N. C... 30 5 9 4L8| 8 Par.\ersburg, WwW.V 36 15 16 3R.5 15
Danville, Va. ... -3 T R . 7.8 1 -| Dam 19, W. Va.... 39 15 3.0 16
Clarksville, Va.. 12 7 7124 A .| Point Pleasant, W.Va. 40 14 13 ( 47.3 15
Tarboro, N. ¢ 13 7 1, 2.2 10 Dam 2, Hogsett, W. 50 16 16| 50.1 16
Greenville, N 13 7 B! 152 11 Va
Enfield N' C 14 6 7 14.3 | 7 Do eeeeons Dam 2N, near Hunt- 50 16 16 50.0 16
18 [, 17.6 | A ington, W. Va
13 5 il 18.3 | T Da. Datn 29, ‘Normal, Ky.. 50 15 18 54.3 16
13 27l » 13.6 | 31 bo. Portsmouth, Ohlo. 50 15 19 54-4 16-17
20 8 10 30.3 ] Do. Magxsville, I;y . 50 15 19 53.4 17
2€0 26 29 25.3 97 ho. Cineinnati, ¢ 50 14 20 56.1 17
35 i 7! 5.3 6 o, Madison, Ind. 46 16 20| 488 19
29 5 51 93.8 5 Do. Louisv| llle, 28 16 21 30.5 19
a7 5 % 33.3 5 Do. Cloverport, lw 40 8 25 46.0 21
a7 26 2 98.8 ! 2% Do. Evansville, Ind. ... 35 7| ™ 42.9 2
.......... 12 (h 18| 18.7 10 Do. Mount Vernon, Ind 35 9 (*; 43.2 23
_____________________ 12 *) 17.0 3 Do. Nhawneetow: n, In 35 '] (* 45.8 P

________ 12( (D 2 14.7 10 Do. Paducah, Ky 43 16 | (%) 47.1 25-26
..................... 12 24! (% 13.9 31 Do.. Cairo, 111, 45 ) 49.4 | 25-27

_________ 1t 5 86 1751 5 Allegheny Herrs Island Dam, Pa. 2 13 13 2.2 13
_____________________ 11 25 25| 135 25 l\lskumne salisburg, Pa....0.... ] 12 12 88 12

......... 24 3 71 303 6 10 12 12 12.0 12
..................... 24 2e| 26, 2.0 28 2 (... 248 13

15 ] 6: 178 (] 20 12 14 23.6 13

18 feeeenninfieaeao b 148 26 W 31 13 14 35.0 13

15 5 6: 181 [ Coniiuence, Pa 10 12 12 10.6 12

15 25 25| 15.5 25 Sharon, Pa..... 9 12 12 9.0 12

7 E 6; 8.6 5 Marietta, ¢ +hio 32 14 17 38.1 15

7 24 271 10.2 235 Norris Poiut, fthio.... 8 12 12 8.0 12

14 3 R 19.01 1) Coshoeton, HMO ...... ) I 7.2 14

14 26 20| 18.0 k1) Circlevilie, Ghio....... 7 14 16 1.4 15

11 2% 25 12.3 23 Chillieothe, Ohio...... 14 15 15 14.4 15

11 27 M1 13.0 2 Jittle" Kanawha. . Glenville, W.Va...... 22 12 12 27.0 12

...... 22 5 6. 2.8 5 Kunawha....... Charleston, “ Va..... 30 [..ooeveell| 207 ]

..................... 2 2 AN 232 98 Elk..... Sutton, W, Va........ 30 12 12 30.0 12

............ 18 3 ] 19.5 H Do.. ....| Clay, W. Va.....o.o.. 18 12 12 2.2 12
..................... 1% 27 29 19. 4 2% Big Sandv.

......... 1 h 2 11.6 1 Tug Fork.......| Williamson, W.Va.... 26 4 4 30.8 4
..................... i1 9 14| 148 11 . Levisa Fork Pikeville, K¥......... 40 4 4| 4L0 4
..................... 11 2| () | 12.9 31 Miami ‘Tadmor, Uhlo.... R 12 14 14 12.8 14

15 .l v 145 14-15 Green. ... Joek6, Ky..ooonuennn K. 2 T S 2.8 15
........ 10 3 5| 101 3 Do Lock 14, Woodhurv, 3 3 10; 37.3 []

Montezuma, Ga....... - 3 PR 1 18.4 T Ky.
Albany, G8reenrnonns 20 10 12| 20.8 N Dooaoooeniaiafaon i L T, 33 13 21 36.6 15
Norcross, Ga.......... 16 25 25 16.7 25 I ¢ [ 33 26 28 35.3 27
West, Pofnt Ga....... b1 I TR J . 3 T.0ck 2, Rumsey, Ky-. 34 5 o) 40.0 21-22
PR IR . [ TR, 20 e 198 28 l'ec-\er,lnd ........... 18 18 23 20.4 p-]
Eul'aula, Ala.......... 10 5 7. 43.3 ] White, East Forl Shoals, Ind..._....... 2. N (R P 19.8 19
Alaga, Ala......._.... 30 3 2, 8.9 7 A\ hllo. West Fork..} Nohlesville, Ind....... ) L PR P 13.0 15
..... [+ [, 30 28 (¥ | 324 30 Elliston,Im!.......... 19 15 1 23.5 18
Montgomery, Ala..... 45 3 11 8.3 T W .lhu.sh. . La Tayette, Indl....... u 4 18 15.1 16
..... do.....ciiiiiiolt 35 27 (*) ] 40.8 29 Do... Terre Hate. Ind . ... ) {20 PR P 15.4 19
Selma, Ala.. ... 35 3 4] 50.1 Y Do..... Mount Carmel, Ill . 15 18 2 19.2 3
..................... 35 27 *) 43.5 3t Cuntberland W 1llnm<hurg, Ky..... 22 H 5 2.4 5
Mllstea.d Ala......... 40 4 5 45.0 5 Do..... Celina, Tenn.......... L 31 IR PR 44.4 7
Rome, G8....... 30 5 6 30.5 i Do Curthage, Tenn. ...... 40 4 9 47.4 8
..................... 23 2% 30. 23 Po... .1 Nashville, Tenn....... 40 5 13 45.7 10
Gadsden, Ala......... 22 5 25.2 9-10 Do ............ Loc-k A, Fox Bluff, 43 10 12 43.3 10-11

..................... 22 25 k) 25.2 31 Tenn
Lock No. 4,Ala....... 17 4 1 20.3 5 DO.eiinnannnan Clarksville, Tenn...... 46 8, 14 43.7 11-12
..................... 17 2] ™ 19.4 7 Do..... 16 24 25| 46.1 25
Wetumplm, Ala....... 45 5 7 47.8 6 Tennessee. Imoxvllle, Tenn...... 12 2 7 23.8 5
..... do.. . .ooii. [ > 2 PR R 41.5 28 Do..... 12 25 26 13.9 25
Canton, G8............ 11 4 5 15.8 1 TNo... . Loudon Teon.......- 25 5 8 30.2 5
..... [ 1 T, 11 24 25 17.0 24 . Chalta.noogn,’lenn.... 33 4 10 47.7 7
Resacs, G8....ccvaennn 25 5 7 30.2 [ J ) 7 YA PO ; [ T s 33 27 29 4.1 28
..... [+ U T 25 25 29 28.0 26 Bndx:eport Tenn..... 4 5 11 30.9 8
Centerville, Aia. il 25 4 4 26.8 4 DOeeieeecieeedon el b 3 IR P, 23.4 2
..... d0...oieiiiiann.. 25 24 24 25.0 24 (-untersulle, Ala...... 31 5 13 30.4 10
Demopolis, Ala_.. 0., 30 ) 20| 548 ) P J 7 TR P L 7 P 31 B ™ 36.2 20
..... [+ 1) T, 39 24 [&J] 32.7 31 Decatur, Ala..-....... 21 7 14 23.7 11-12
Tuscaloosa, Ala....... 46 4 7 54.6 [ I » T, JSPIN L [ TR -] S R P 20.4 1
..................... 46 24 28 54.0 25 Riverton, Temn....... 32 3 (] 47.0 13
Merrlll Miss.......... 20 6 9 20.5 [ r lotence, Ala......... 18 4 16 2.7 12
nterprlse Miss....... 21 6 7 22.5 [ S o 7 YPRPRUDR PR : [, APy 18 3 *) 20.8 28
Shubuta, Miss. . ...... 27 |eeemnnaa ceencans) 26.9 9 Johnmnvxlle, Tenn.... 31 71 ) 3R.9 18
Edinb Miss....... 21 [] 8 22.8 7 Mendota \'4: S, 8 2 5 13.6 5
Jackson, 2! () 18 26.6 b R » 7 IO PR . [ T 8 2% 25 8.2 2
umbia, Miss....... 18 4 11 20.8 7 A'-!he\ 1lle, N.C....-... 4 5 (] 4.9 5
“Dandeidge, Taan. ... | % %8| &1 B

. andridge, Tenn......

* Continued above flood stage after the end of the month. N . (‘llnton zrénn _________ 25 3 7 38.0 5
t Above flood stage at the beginning of the month. 0 YOS FPP, I PR b 28 R P 2.0 19
0... I\lnvston Tenn....... 25 4 7 33.0 (]
Holston.. . Rogersvllle Tenn..... b} 7 5 5 17.3 5
Powaell...... .| Tazewell, Tenn....... 20 4 4 22.4 4
Big Pigeon... .1 Newport, Tenn....... 6 3 b 14.4 4
'wassee. .. Char. eston, Tenn...... 22 4 7 2.3 5
Y O S I J 22 25 25 2.2 2
Little Tennessee. - - McGhee, Tenn........ 2 4 5| 217 5

% Continued above flood stage after end of manth,
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TapLE 6.— Flood stages in the Mississippi River drainage, except the Ohio
Rwver, Marck, 1917.

Above Hood P
Flood | Stages—dates. Crest
River. Station. stage.

! From—| To— | Stage. | Date,
Feet. I';t'(’ l.b "

Mississippi..........| Hannibal, Mo......... 13 e ;12 b
Do. . New Madrid, Mo...... Ml e e mes
Do Memphis, Tenn....... 33 2| N 356 3
Do.. Helena, Ark..........: 42 Bl 7.2 31
Do. Arkansas City, Ark 42 21 *) 47.5 A
Do. Greenville, Miss....... 2 T 40.0 31
Do. Vieksburg, Miss. .. T S T PO 43.9 31
Yazo0..- Swan Lake, Miss...... 25 18 ™ 28.2 31
Do Yazoo City, Miss...... - I P .| 283 31
Cedar..... ...| Cedar RaPids, Iowa 4 28 27 17.3 27
Tllinois. .| Peoria, INi....... 16 [ 15.6 21
Do. Beardstown, 1II. 12 17] %) 13.8 23-26
Cuche... | Jelks, Ark._.... ¢ I T 5.0 | 23-25
James. . ...| Huron, 8. Dak.. . 9! 2| ™ 12.0 31
Flogd. ... ..... ... Merrill, owa..-....... 13 | 22 2| sl )

|

* Continued above flood stage afier end of month.

A SKEW FREQUENCY CURVE APPLIED TO STREAM GAGE
DATA.
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By WiLL1am GARDNER REED.
[Dated U. 8. Oftice of Farm Management, Washington, Mar. 7, 1917.}

From a study of the frequency distributions of rainfall
amounts it has appeared that nearly all the records show
skew frequency polygons, in which the median observa-
tion has a smaller value than the mean of all the observa-
tions.! Similar skewness exists in the frequency distri-
bution of daily gage heights of the upper Parani at
Posadas (Misiones) Argentina (¢ =27° 24’ 8., A\=55° 50’
W., H=138 m.). Dr.gWolﬂ, Chief of the Oficina Hydro-
métrica of Argentina, has computed the frequencies of
these gage heights for the 12 years 1904-1915, represent-
ing a total of 4,383 observations.* His frequenc
polygon closely resembles those obtained for rainfa
amounts. The data have been used in constructing
figure 1, which is the frequency polygon and the skew
frequency curve for the iting case computed in the
manner suggested by Tolley.
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Fia, 1,—Frequen lygon and skew frequiency curve for the liiniting case for gage
quency po yg‘ljuaights on the Parani at Posadas.

Although Wolff has calculated the standard deviation,
he has made little use of it in his tabulation. It may be
of interest to carry the computation a little further.

t S8ee Tolley, H. R." Frequency curves of climatic phenomena. MONTHLY WEATHER
REVIEW, Nov. 1916, 44 : 634-842. A

3 Wolff, E. In Repdblica Argentina, Oficina meteorol6gica nacional, Boletin mensial,
Buenos Aires, no. 3, marzo 1916, 1; 40-41.
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Using the notation suggested by Tolley,

the following
values have been obtained:

Quantity. Symbol Value
Number of observations. ........... 4383* .
Mean gage height................... My ooiiiiiieiiiaeas 5.692 m”:"“‘
Convenient number near the mean .| M.._....................... 1.620 medters N
Departurefrom M.................. N P
Sum of departures.................. B g3, eters  *
Average departure from M...... ... BAM i +0.2124 me:us *
Sum of squared departuresfrom M..| Zd®......................... 490,203 Meters *
Average square of departuresfrom M| Sd¥n ....................... +20.61!]‘i’£°§irs *
Average square of departures from %
themean... .. ..........oco..... Sdn—(Sd/n)2. . ..o.oiaa. .. +20.557 &:@
Standard deviation................. o = yY[S&#n—(3d/n))..... 4.525 % *
meters
Sum of cubed departures from M., | Sd% . ... +128.063 = rs
- meters
Average cube of departures from M.| SR ...l +97,662 —#
. ug==d5n—3(Zd/n) (Sdi/n)+
Am cube of departures from the "(::d,’n)ﬁ.( _____ ) ( " / . ) | 484580 meters
............................. 4
Constant representing the value of y
SKOWNORS. - - vevevaenernarnnnnaenn k=£ ....................... +0.913

* Values computed by Wolff.

The value of & (+0.913) is of the same sign and the
same order of magnitude as that generally found in the
case of rainfall amounts. This 1s to be expected, as -
variations in stream flow are closely dependent on varia-
tions in rainfall. It would be interesting to determine
the variations in rainfall over the Parans drainage basin
above Posadas, but this is scarcely practicable owing to
the vast extent of the area and the paucity of usable
records.

In his statistical computation Wolf—like the North
American engineers who have done similar work, notably
Allen Hazen,* of New York, and R. W. Davenport, of the
U. S. Geological Survey—has tacitly assumed that the
standard deviation degnes the frequency distribution,
and has not computed any measure of skewness. He
has, however, clearly shown by his polygon (fig. 1)
that skewness exists and has not attempted to bring the
tails of his polygon, or the summation curve, into arbitrary
agreement thﬁ the normal curve. Tolley has shown
that if skewness of the order here under consideration
exists, its amount must be determined by the use of
moments higher than the second, ¢, if predictions based
on the limiting case are to have value. He has also
shown that the measure of skewness, %, is determined
with as great accuracy as is warranted by the ordinary
record when the third moment, u,, is used.

The results of this tabulation of the Posadas data fur-
nish a further indication that meteorological and allied
phenomena tend to follow definite frequency distribu-
tions which can be investigated by modern statistical
methods. The application of these methods to stream
flow data is obviously of great importance in river and
flood studies as well as in irrigation and other investiga-
tions upon which depend the utilization of arid and semi-
arid regions.

The skewness in the Posadas frequency distribution
shows the advisability of using the tgird moment in the

3 See especially Storage to be provided in impounding reservoirs for municipal water
supply. Trans., Am. soc. ¢. e., New York, 1914, 77 : 1539-1669.



