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management decisions. Values for water years 1935–88 
are given in table 7.

Using the percent runoff year for various 
analyses has two major advantages over other methods: 
(1) it provides a simple, unifying theme to many com-
plex calculations, and (2) it is relatively independent of 
the specific method and values used by different 
individuals and agencies to calculate valleywide runoff. 
As a result, this key parameter was used extensively in 
this study, particularly in the analysis of recharge from 
tributary streams and in the evaluation of selected 
water-management alternatives.

The probability distribution of the percent runoff 
year for the Owens Valley for water years 1935–84 is 
shown in figure 12. This graph and the related best-fit 
line identify the likely occurrence of a particular 
percent runoff year. For example, a runoff year having 
70 percent or less of the average annual runoff (a       
70-percent runoff year) will occur about 15 percent of 
the time, or about 1 out of 7 years. Water years 1976 and 
1977 fall into this category.

The method of developing the probability plot 
uses the technique of Weibull (1939), as described by 
Chow (1964, p. 8–28). The 50 annual values for water 
years 1935–84 (table 7) were assumed to be independ-
ent and follow a lognormal distribution. The values 
were ranked in order (r) and plotted on lognormal 
probability paper using the relation r/(n + 1), where in 
this case n equals 50. A general trend line was fitted by 
hand. Although skewness in the data was recognized 
(mean equals 100, median equals 94), no other 
evaluation of the probability distribution was made.

Runoff during the detailed period of analysis 
chosen for this study, water years 1963–88, slightly 
exceeded (106 percent) the long-term average runoff. 
Thus, despite two periods of exceptionally dry condi-
tions (1976–77 and 1987–88) (table 7), the overall 
period was wetter than normal. In addition, unusually 
high runoff years—1967, 1969, 1978, 1980, 1982, and 
1983—all occurred during this period (fig. 12).

Tributary Stream Recharge

Tributary streams generally lose water as a result 
of streambed leakage, diversions of streamflow onto the 
alluvial fans, and, to a lesser extent, evapotranspiration 
from areas along the stream channel. Several streams 
also receive water from pumped wells just upstream 
from the river–aqueduct site (fig. 11), and a few streams 
receive water from springs, canals, or diversions from 

other streams. Some streams may gain water in lower 
reaches because of local seepage of ground water 
caused by faults, shallow bedrock, or changes in the 
hydraulic characteristics of the depositional material. 
Although discharge at the base-of-mountains and 
river–aqueduct sites is gaged continuously and pump-
age from wells is metered, other gains to or losses from 
tributary streams generally are not measured or are not 
measured continuously.

The basic technique used to estimate tributary 
stream recharge is similar to that of C.H. Lee (1912) 
and uses the following general equation:

Table 7. Percent of long-term average annual runoff for the Owens 
Valley, California, water years 1935–88
[Data for station OUKR (table 6) (M.L. Blevins, Los Angeles Department 
of Water and Power, written commun., 1988). Average runoff (469,604 
acre-feet per year equals 100 percent) was calculated for base period, water 
years 1935–84]  

Water year
Percent of

average
annual runoff

Water year
Percent of

average
annual runoff

1935 78 1962  94

1936 94 1963  107

1937 110 1964  69

1938 156 1965 96

1939  92 1966 73

1940  94 1967  141

1941  131 1968  80

1942  114 1969 196

1943  108 1970 99

1944  89 1971  79

1945  114 1972  69

1946  111 1973  106

1947  86 1974  107

1948  67 1975  88

1949  70 1976 64

1950 72 1977  55

1951  80 1978 134

1952 132 1979  98

1953  82 1980 142

1954  80 1981 89

1955  77 1982 143

1956  115 1983 189

1957  91 1984 132

1958  122 1985 98

1959  74 1986 158

1960  58 1987 78

1961  53 1988 68


