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On the morning of October 8 the final plenary meeting 
of the union was held for the consideration of questions 
of interest to ‘the whole union as distinguished from 
those that pertained to the work of the individual sec- 
tions only. 

Before adjournment it was voted to accept the invita- 
tion of the dele ates from Czechoslovakia to hold the 

Probably the outstanding accomplishment of the 
section, the results of which will be awaited with great 
interest, is the provision in resolution 26 for testing th& 
service that mght  be rendered by an International 
Meteorological Bureau. The work of compiling an atlas 

next assembly o f the union in Prague in 1927. 

of weather maps of the Northern Hemisphere, with all 
possible com leteness, for the third quarter of 1923, is a 

the discussion as recorded in the minutes shows that 
grave doubta were entertained by some as to the pro- 

riety of “placing money at  the disposal of an existin 
!%ate service for carrying on work of an internationa 
character in conjunction with a oommission.” 

Acknowledgment is made of the kindness of Secretary 
Eredia and Assistant Secretary Lempfert, in placing at  
the disposal of the author copies of the minutes of the 
meetin , including the text of the resolutions that were 
adoptef 

project wort E y of international cooperation. However, 
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AN APPROACH TO RUNOFF EXPECTANCY 

6 ~ c ; , g 6  5. L. MOYER, C. E. 
[Montevideo, Mlnn., August, lSaal 

The economics of the design of waterwavs for such n,tainum-l I I 
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uency is measured, then the center of the series has a 
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the total period covered equal to the unit in which fre- 

fre uency value equal to the total number of observations 

Ser ies  frequeneies.-From the above facts is deduced 
the method for determination of the various frequencies 

To determine 
outlined as follows. . 

of their magmtude, then the frequency 

F =rN in which 

z:::::::::: 
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After finding the frequency for each observation, the 
series may be plotted against various functions of the 

until some function is discovered whlcll capses 
the observations so plotted to approximate a strmght 

under consideration. 
Annual peak flows so plotted for a number of streams 

suggest that, for the more frequent events a t  let+,, peak 
flows on any stream tend to approximate a stralght line 
when plotted against 

4 8  044 
4s---------- 

g:::::::::: Zequency value of 2 and the maximum observation has a 
I 

in 7l t e series. 

the frequency for a @veri observation in 
and number the observations in the Order 

line, and the function so detemned is determinate of 
the relation of magnitude to frequency for the seies a series, 

a 

N =the numerical designation of the observation, 

,I I 

1 and b = T+ ??! in which again a = T + 2  -- T-W T-2 (L + K) in which F= frequency. 3F F + 8  
T=the total number of observations in the series, 

each observation representin an interval of time equal 

F-frequency or interval of time, in the given unit, 
between events of a given or exceeding magnitude. 

A chart for ready determination of the various values 
produced by this .expression is given m Figure 1. 

seem to indicate that peak flows for any stream follow a 
law expressed by a formula of the form of 

to the unit in which the B requency is expressed and Designatlng thls espresslon as d, these same plottings 
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a ready graphic solutioh of the mysteries of frequency. 
Fi ures 2-5 illustrate such plotting. 

b t o r i c a l  and legendar information as to flows that 
have equalled or euceedeIthe maximum of record may 
be also utilized to extend the charted record or to cor- 
rect the fre uency value for the maximum discharge for 

ualized in a wa that enables the mind to grasp some! 

Records and historical evidence examined indicate : 
1. That for lar e Watersheds, over 20,000 to 30,000 

frequencies. 
2. That for watersheds 5,000 to 15,000 square miles, 

ce is constant for flows between limits of about 5 yca,rs 
out of 6 up to occurrances once in 5 to 10 yeais, and for 
more infrequent events ce increases with F. 

3. That for watersheds 1,000 square miles or less, ce 
iS constant from 5 years out of 6 to 1 year iu 14 to 16, 
and for more infrequent flows ce increases with F. 

4. That the variable affecting ce probably affects e 
only and has an inverse relation to mean annual precip- 
itation and area, a direct relation to the tributary slope, 
and a relation to frequency of a similar form to that 
given for Q above. 

5. That c has a direct relation to mean annual pre- 
cipitation, and area. 

6. That e has a direct relation to precipitation, area, 
and slope, and an inverse relation to  storage. 

Indications are that with broad enou h data, the rela- 

accuracy, e within 10 per cent, and the variable within 
somewhat wider limits, and this is written to assist the 
author in his quest for such data, long-time records being 
most desired. 

Note added November 17, 1994.-Later investigations 
suggest considerable alterations in the ratios enterin 

proper mod&cations those events of a frequenc of once 

approximated as well as the more frequent events. Such 
a modified expression will be proposed by the author at 
some future date. 

short recor 2 s, and the probabilities may be thereby vis- 

relations that ot t erwise remain obscure. 

square miles, the f actor ce is practically constant for all 

tions aBecting c can be determined wit % in 5 per cent of 

into the expression for d, and it is believed that wit a 
in 15 years, or of more remote occurrence, may g e closely 
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Vuhes in formu/u for Deducfion Factor 

FIG. 1 

COMPARISON OF RAIN-GAGE CAN AND T H E  HORTON SNOW-BOARD MEASUREMENTS O F  SNOWFALL AT 
GRAND FORKS, N. DAK. 

By ALBERT W. COOK 5-/. 5 7 f .  9 : s5i. s6 8- 7 
[Weather Bureau OWce, Orand Forks, N. Dak.] 

There are many difficulties in the way of securing 
accurate measurements of snowfall. In addition to 
those inherent in the conditions attending precipitation 
in general, additional difficulties are introduced when 
the tem erature is near or below the freezing point of 
water. h e n  the wind is high or occurs in gusts, the 
snow is blown about and dnfted so that the amount 
caught in the gage can is usually deficient. Under 
these conditions other means of measurement must be 
used. An open ex osed spot is chosen and a number of 

and the average of these is assumed to be the true depth 
of the snow. This method of measuring gives a f a d y  
close measurement of the depth if the round was clear 

snow, it is difficult to determine the depth of the new 
snow. 

measurements of t K e actual depth of the snow is taken 

when the snow fell. When new snow % as fallen on old 

the time of observation. Measurement must be ma c f  e at of 
This is especially true when snow is fallin 

the amount up to the time of observation and then the 
balance is to be measured a t  the next following observa- 
tion. The line of division is one of time and not of 
snowfall and there is no definite mark between the 
amounts recorded a t  each observation. 

To secure a means of eliminating this difficult a 
snow board patterned after the one used by R. E. Ifor- 
ton was used. 

A piece of “compo” board about 2 feet square was 
covered with white cotton flannel with the rough or nap 
side uppermost. This was done to simulate a snow 
surface. After each snow the board was cleaned and 
placed on the newly fallen snow. 

The actual depth of the snow could be secured by 
measuring the de th of the snow on the board. There 
would be no possi E ility of including the old snow. 

1 MO. WMWEB REV., leaO;48: 88-89. 


