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CAN BE USED TO DETERMINE STREAMFLOW AND BASIN CHARACTERISTICS 2 R The flaod of Jun 1062 was the mazimum AOE AREA (3) Wain stem Red River of the North
46°30' o —46°30 ; ; ;
) ) _ THE DISCHARGE ON THE LOWER REACH OF THE BUFFALO - ! Rothsay f;:;rrg‘;x"'hi:,: was :n‘;’::::rzyc :‘:&Z @ Miin stam Red Rives oF the Mits @ Buffalo River watershed, except @
The duration curves for the 1944-64 water years for the Red per Buffalo River has greater sustained flow from lakes and RIVER IS THE COMBINED FLOW FROM THE UPPER 25 g " . citd adiliiienal infenas raing selimated
River of the North at Wahpeton and at Fargo are flattened morainal deposits than the South Branch Buffalo River as lgPVF}g ﬁu‘% RI'VEtI}{L AND THE; SO}J'TH BRANCH BUFFALO 1tod % __»_‘\/ J, .~ at 8 o 7 inches occurring on June 7 and g:‘;l':;‘;e":’;’a"I’:'fa’:::"asef;":mr@ It purcentage of
. z i : 5 .—During the spring and early summer the South Branch Lo 8. e Red River of the North between )
because of 'r'eg ulation of high and low ‘ﬂows by Lake, Traverse shown by the fl atter, duration curves for Buffalo River near Buffalo River is the large contributor of surface runoff. During the ../ Breckenridge and the Buffalo River Example: Find the recurrence interval of a flood of 1,200 cfs on the Buffalo River at a site having a drainage area of 310 sq mi, of which 2 per-
(operated since 1941), Orwell Reservoir (operated since 1953) Hawley and near Dilworth for 1946-64 water years. In con- late summer, fall, and winter when the streamflow is largely from T / Sflooded about ¥ mile in width during the cent is lakes.
and power plants on the Otter Tail River. Sources of base trast, the steep slope of the curve for South Branch Buffalo ground-water sources the magor contribution comes from the main T thas 1 d ATt 1. The 2 percent curve(2) in graph (B) shows that for a drainage area of 310 sq mi the mean annual flood is 480 cfs.
ly devleted duri th ¢ d ht fthe Ri Sbi ke bl l K, i i3 ah ba th d th Hawl he ® 2. The ratio of the 1,200 cfs flood to the mean annual flood of 480 cfs is 1,200/480 or 2.50.
ﬂow were severedy Gepiete e it ,Toug 0. wer at Sa mfo'rt SHIRE PEre re-ﬂeCts €38 sto'ra,ge than Ste’?‘ a8 13 SROWH ‘y the records from the gage near q,w ey. T 10 MILES ,_/ b 3. Entering graph (C) with a ratio of 2.50, the frequency curve shows that the 1,200 cfs flood will occur on an average once every 20
1930’s as shown by the steep slope of the duration curves at the upper Buffalo River basin, although the sharp downward regimen of the main stem and the Sou.th Branch are different and Wa'oershe:i'boundary d ; " Watershed boundary years.
discharges less than the 90 percent flow for Red River of the slope at the lower end is the result of freezeup and buildup of oach sbrenw haaam. influence o tha discharge of the: lover rensh of A 96°30" 9 s The magnitude of a flood at a specified recurrence interval at this same site can also be found by reversing the procedure. Frequency

North at Fargo (1918-19, 1921-22, 1925-6, water years) and
Buffalo River near Dilworth (1932-64 water years). The up-

ice in the upper part of the tributaries of the South Branch
Buffalo River.

the Buffalo River as recorded at the gage mear Dilworth. The
streamflow on the South Branch Buffalo River at Sabin is represent-
ative of that from the Glacial Lake Agassiz plain and the stream-
flow on the Buffalo River near Hawley is more representative of that
from the morainal area.

RUNOFF IN THE HEADWATERS OF THE BUFFALO RIVER IN THE NORTH-
EASTERN PART OF THE MORAINAL AREA IS OVER TWICE THE RUN-
OFF IN THE SOUTHWESTERN PART OF THE GLACIAL LAKE AGASSIZ
PLAIN.—Precipitation ts somewhat similar in distribution in the watershed, in-
creasing from west to east (See precipitation map, sheet 1). Flat land surface and
small capacity of natural channels result in flooding and slow runoff in the lake

plain. Much of the lake plain is drained by ditches.

well defined channels in the merainal area.

The streams generally have

and relation curves from Prior and Hess (1961).

THE RECURRENCE INTERVAL OF A FLOOD OF SELECTED MAGNITUDE, OR THE MAGNITUDE OF A FLOOD AT A SPECIFIED RECURRENCE INTERVAL
CAN BE DETERMINED BY USE OF DRAINAGE AREA (MAP A4, FOR SELECTED SITES), RELATION CURVES (B), AND FLOOD-FREQUENCY CURVES (C)

The magnitude of floods is affected by the area of
lakes in the drainage basin; flood peaks are propor-
tionately smaller on drainage areas that have a large

percentage of lakes. Although most of the major.

floods on large drainage areas are from snowmelt and
spring rains, the maximum flood of record in the
lower part of the Buffalo River basin occurred in
June (map A). Floods on small drainage areas result

Jrom heavy local thunderstorm rainfall. Flood pealks
on tributaries with headwaters in the morainal area
are reduced by storage in lakes, swamps, potholes,
and noncontributing closed basins.
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