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Dr. Church used the record of the Klamath Basin at S;)encer Bridge in his tabulation. Due to
the fact that the Klamath Project diverts through their ‘°A’’ canal, around 200,000 acre-feet during
the period April to September above the Spencer Bridge Station and since there may be either in-
flow into or diversion from Klamath River through the Lost River Diversion (also in connection
with the Project) which is also above the Spencer Bridge Station, a truer picture would be obtained
by using the ‘‘net inflow’’ into Upper Klamath Lake. This ‘‘net inflow’’ is the amount of water
available at the outlet of the lake after the variables such as evaporation and unknown irrigation-
use from streams and springs flowing into the lake have had their effect.

To Dr. Church’s table has been added the percentage-figures based upon the net-inflow records
of Upper Klamath Lake, using the 38-year mean (1904-42). It will be noted that his findings and
conclusions relative to soil-effect are still further verified by using the above, there being a still
greater spread during March to July and April to July. The fact that July shows the minimum flow
instead of September is probably due to irrigation up-country above the Lake outlet.

. To Table 1 also has been added the figures based upon the record of Station 722, North Fork
of Rogue River, the source of which adjoins the Klamath Basin on the west in the Crater Lake Re-
gion and which is also in a volcanic formation watershed. By coincidence the results rather close-
ly follow Dr. Church’s percentages using the Klamath River, Spencer Bridge Station.

A SIMPLE PROCEDURE FOR THE DAY-TO-DAY FORECASTING
OF RUNOFF FROM SNOW-MELT

Ray K. Linsley, ]r.

Synopsis--During recent years numerous methods for the prediction of rate of snow-melt and
resultant runoff have been presented [see 1, 2, 3, 4 of ‘“‘References’’ at end of paper]. Some solu-
tions were based on thermodynamic principles. Others made use of simple empiricisms. As yet,
however, no procedure has completely supplanted the use of the degree-day factor [4, 5]. The out-
standing virtue of the degree-day method is its extreme simplicity. Only records of dry-bulb
temperature are necessary to compute degree-daysand a simple multiplication by a degree-day
“factor’’ completes the computation of the volume of snow-melt. The great disadvantage of the
procedure is that it neglects humidity, radiation, and other factors known to influence the melting-
rates of snow. It is the purpose of this paper to outline the methods developed by the office of the
Weather Bureau at Sacramento, California, for applying the degree-day procedure to river-
forecasting in the Sacramento and San Joaquin river-basins.

Introduction--In the development of river-forecasting schemes for the Sacramento River Dis-
trict it was necessary to include a procedure which would enable the forecaster to anticipate the
probable contribution of melting snow to stream-flow, especially during flood-periods. Since
melting snow is not ordinarily a large contributor to floods in this region [6] and since the fore-
cast for the entire district, comprising some 45,000 square miles, must be completed in a very
short time, the procedure for predicting snow-melt runoff had to be as simple and as mechanical
as was consistent with thenecessary accuracy. Few records of meteorological elements other than
temperature and precipitation are available from the remote areas of the Sierra Nevada where the
heavy snowpack accumulates. These facts all indicated that the degree-day procedure would
probably be the only satisfactory approach.

There are two difficulties which must be overcome before such a procedure can be considered
adequate for purposes of forecasting. The first of these arises from the extreme range in eleva-
tion between the lower limit of the snow and the upper elevation of the basins. Because of this
difference in elevation melting may often take place over only the lower portion of the snow-field.
The second difficulty develops because the degree-day number is only an approximate index of
many melting-factors. It therefore is quite likely to be a variable, and the laws governing this
variation must be understood before the procedure can be applied.

The solution finally adopted is based on the use of two curves. The first has been named the
‘“unit-melt diagram’’ (Fig. 1) while the second is the degree-day-number curve (Fig. 2).

The unit-melt diagram--Depending upon antecedent conditions, the lower limit of the snowpack
in the Sierra Nevada may range from about the 3,000-foot level upwards. Melting of snow can take
place only in the zone from the snow-line up to approximately the elevation of the 32° isotherm.
Runoff from the melting snow will probably only occur in the lower portion of this melting-zone,
since in the upper reaches most of the available heat will serve only to ripen the snow to the point
where subsequent melting can result in runoff.
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Fig. 1--Unit-melt curves, Tuolumne River above
Don Pedro Dam
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Fig. 2--Degree-day-number curve, Lower San
Joaquin Basin

In applying the degree-day method to estimate the snow-melt or runoff from this zone it is
first necessary to determine the average number of degree-days above 32°F which occurred over
this melting-zone during a given period. The computation involves the steps of:

(1) Dividing the basin into intervals of elevation

(2) Determining the mean temperature in each elevation interval and converting this tempera-
ture to degree-days above 32°F

(3) Weighting the degree-days in each zone in proportion to the drainage-area within each zone

(4) Dividing the sum of the weighted degree-days by the total basin-area to get average degree-
days for the basin

The unit-melt diagram of Figure 1 was computed in just this manner and thus permits the
forecaster to determine the average number of degree-days effective for snow-melt at a single
entry. The controlling elements are the temperature at an mdex-station and the elevation of the
snow-line. The final result is given in terms of ‘‘unit-melt’’ rather than degree-days. The term
unit-melt as used in this paper may be defined as the depth of runoff in inches over the entire
dramag_e—basm if 0.01 inch of runoff occurs in the melting-zone for each degree-day above 32°F.
It is determined simply by dividing average degree-days over the basin by 100,

Figure 1 makes use of only one temperature index-station. Temperatures at other elevations
were determined by assuming a lapse-rate of temperature of 3°F per 1000-foot change in elevation.
This approach was necessitated by the lack of available stations. More stations would have been
used had they been available. The assumption of the lapse-rate of 3°F per 1000 feet is justified by
the fact that this diagram is designed for use primarily during flood-periods when heavy rain would
make the moist adiabatic lapse-rate applicable. If desired, similar curves could be developed







