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SURFACE WATER

from storage in glacial deposits to the streamflow. The
steepness of the extreme lower end of the curve is caused by
winter freezeup, and does not indicate a depletion of ground-
water storage.
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STREAMFLOW IN THE YELLOW MEDICINE RIVER IS VARIABLE AND IS INFLUENCED BY VARIATION OF TEMPERATURE AND PRECIPITATION CE-Iv

The extreme low in 1959 ’LS the result of several days of no ﬂow
caused by winter f’reezeup Wainter f'reezeup s the most common
cause of extended periods of low flow in normal years. During the'
drought years of the 1930’s, lowest flows occurred during the sum-

mer months, and were the result of deficient precipitation.
highest flows usually occur in the spring as a result of snowmelt.
However, the high flow of 1957 occurred in the summer as a result
of excess precipitation.
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KNOWLEDGE OF STAGE-FREQUENCY CHARACTERISTICS IS NECESSARY IN THE PROPER

MANAGEMENT OF AGRICULTURAL LANDS AND THE SAFE DESIGN OF BUILDINGS AND

. STRUCTURES TO PREVENT FREQUENT LOSSES FROM FLOOD DAMAGE.—High river stages,

which usua ly occur in the spmng, are the result of increased flows from snowmelt and early spring pre-

Ice jams in Uie siream chunnel vccusivnully cuuse lemporary uammmy, with higrer resuliuni
S@gmf cant stages also occur during the summer as a result of excessive precipitation.

cipitation.
stages.
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DRAINAGE AREA, IN SQUARE MILES

Example: Find the recurrence interval of a 1,200 cfs flood on a drainage area of 330 sq mi, having 3 percent of basin in lakes.

@ Determine drainage area at selected site. (Drainage areas at stream gaging sites, shown on average

discharge map, may be used as a guide).

@

percentage of the basin in lakes.
Compute ratio to mean annual flood.

From flood-frequency curve (B), determine recurrence interval of flood of selected magnitude or

magnitude of flood at specified recurrence interval.

FREQUENCY AND MAGNITUDE OF FLOODING IS RELATED TO DRAINAGE AREA AND PER-
CENTAGE OF BASIN IN LAKES.—Small drainage basins with little surface storage allow rapid run-
off, resulting in relatively high peak flows of short duration. Larger basins with greater storage provided
by lakes and swamps retard surface runoff, resulting in peak flows of lower magnitude and longer dura-

tion. Curves from Prior and Hess (1961).

RECURRENCE INTERVAL, IN YEARS

Determine magnitude of mean annual flood from relation curve (4), using drainage area size and

D.A. =330 sq mi

Lake=3%
M.A.F.=400 cfs

1200/400=3.00
R.I.=11 yrs
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HIGH FLOWS ON THE MINNESOTA RIVER ARE SUSTAINED FOR LONGER PERIODS
“THAN THOSE ON THE YELLOW MEDICINE RIVER.—High flows are from storms or snow-
melt and are influenced by szze, shape, and topography of the bas'm Most of the maximum ﬂows
in the Yellow Medicine and Minnesota Rivers are from snowmelt, augmented at times by 'ramfall
However, summer floods which damage crops result in the greatest economic losses. Losses re-
sulting from high water are affected by height, duration, and frequency of floods. These factors
are also considerations in the design of flood-control reservoirs.
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RECURRENCE INTERVAL, IN YEARS

LOW FLOWS ON THE MINNESOTA RIVER ARE SUSTAINED FOR LONGER PERIODS

THAN THOSE ON THE YELLOW MEDICINE RIVER.—Low flows are largely discharge
Low flows in the Minnesota River are augmented by ground-water
Seasonal frequency curves would differ from
(Seasonal frequency data may be obtained from the “daily duration hydrographs”).
The steepness at the low end of the curves is a result of the 1930 drought years.
Yellow Medicine River are primarily the result of discharge from ground-water storage, and the
steepness at the low ends of the curves is a result of winter freezeup.

Jrom ground-water sources.
storage and by discharge from upstream reservoirs.
those shown.
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Low flows in the
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