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FOREWORD 

The following paper by Luna B. Leopold presents a method of 

determining runoff rates that may be new to many of the staff in 

Region 8. In its present unperfected state, this method requires 

that certain assumptions be made in determining the final result. 

To date, data that would allow such assumptions to be made in a 

rational manner are not available. 

That this is true is not as severe a criticism of the method 

outlined as would be expected, because few data are available that 

can be applied to give correct runoff values by any method now in 

general use in the Region. The deficiency is being rapidly over­

come by the collection of rainfall-runoff data at many locations in 

the Region through rainmaker experiments and experimental watersheds. 

Furthermore, the method does have a very great value in the fact that 

factors influencing runoff are placed in their proper relation to 

each other and may bo evaluated. 

The importance of Leopold's presentation, other than giving 

the application of a method, is that it expresses the effect of 

various runoff factors in a definite or numerical form arrived at 

through a logical and rational analysis. These effects are not un­

expected as they have been noted, by all of the staff at one time or 

another; but so far as is knovm, this is the first time that a method 

showing the relative effect of certain factors has been presented. 



Leopold presents certain conclusions as to the effect of 

watershed conditions and corrective works on runoff, but it is to 

be noted that his conclusions deal only with peak flows from a rathor 

small area. It should be pointed out that a reduction in peak flow 

docs not always make for a reduction in total discharge, a question 

of great importance where water supplies are critical. Go many other 

factors entor into a discussion of this latter question that it was 

not taken into consideration in this paper. Although the conclusions 

found in this paper are based on a given rainstorm, this particular 

storm has the usual rainfall pattern and is not infrequent and should 

represent a rather common occurrence in this Region. 

Thomas Haddock, Jr. 
Associate Agricultural Engineer 



DEFD7ITICN OF TERMS 

Infiltration capacity - the rate in inches per hour at 

which a soil under given conditions will absorb water. 

Coefficient of roughness - the factor expressing the 

roughness of a surface.over which water flows. This "n" 

is applicable to the I'anning formula. 

Initial detention - the amount of water (expressed as 

inches depth on tho watershed) either in depressions or in 

transit when active surface runoff begins. 

Critical tractive force - force required to initiate 

movement of a particle when water is picking up a sediment 

load. 

Total tractive force - the total force of water available 

for expenditure on debris movement. 



RELATION OF 'WATERSHED CONDITION TO FLOOD DISCHARGE 

A Theoretical Analysis 

Until some future time when soil-conservation measures have 

boon put in operation for a period sufficiently long to have ob­

tained maximum effect, a true evaluation of effectiveness of differ­

ent measures is impossible. To supplement the meagre data availablo 

from evaluation surveys and experimental plots, tho present analysis 

has boon made. In spite of tho limitations inherent in a theoretical 

analysis, the results will holp answer certain questions which arise, 

particularly in the preparation of a flood-control program, and as 

new data on different factors affecting runoff arc obtained giving a 

better basis for the assumption of these factors, the method of analy­

sis may have wide applicability. 

This study is a mathematical and graphical computation of a 

series of hydrographs of runoff from a given area as a result of a 

particular rainfall on tho area, assuming different conditions of 

vegetation and gullying. A flood-control report on the Rio Pucrco is 

in preparation at present and for this reason the study involvos an 

area typical of many valloys in tho Rio Pucrco watorshod. In choosing 

a small watershed for such a study, it would be possible to use a 

topographic map of an area which may bo considered a typical valley, 

or a theoretical valley could bo assumed. Since only tho average slope 

of the valley sides and average gradient of tho valley floor would be 

taken from the topographic map, it was considered equally satisfactory 


