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rv. ABSTRACT

Precipitation, runoff, and sediment losses were measured for i0

. years and soil water for the last 6 years on three small forested catch-

ments in the Ozark Plateau in northern Arkansas. Annual precipitation
hlc averaged 46.5 inches; runoff_ 2.2 inches; and sediment losses, 19.7

pounds per acre° Eighty-seven percent of the runoff occurred during

November through April, when soil water deficits were low. Runoff was

e- highest in December and lowest in August and September, when soil water

deficits were large because of evapotranspiration.

INTRODUCTION

The Ozark Plateau in southern Missouri and northern Arkansas covers

about 26.5 million acres, 11.4 million acres of which are commercial

forests consisting mainly of oak species. Streamflow from these forests

, is the major water source for a growing population, for a rapidly expand-

ing recreation business, and for other industries in the region. However,

_e streamflow is often marginal during July through October, when demand for
water is highest.J e

This paper reports the results of a lO-year study of precipitation,

_ runoff, and sediment losses on three catchments that are representative
of the Ozark Plateau. Such data are essential before foresters can test

management practices that might increase streamflow during summer and
fall.

ate i STUDYAREA

ate
The three adjoining catchments, 5.17, 5.76, and 4.29 acres in size,

i are located on the Koen Experimental Forest south of Harrison, Arkansas,

ii in the Buffalo River watershed. They have aspects ranging from south to

..... west, elevations of 1,010 to 1,220 feet, and slopes averaging 30 percent.

The catchments, located in karst terrane, have similar topography, geol-

ogy, soils, and forest cover. Soil types are Baxter cherty silt loam on
upper slopes, Clarksville and Colbert cherty silt foams on the mld-slopes,

and Gasconade stony silty clay loam on the lower drainages. Soils are
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derived from the Boone limestone formation of the Mississippian period.

The Baxter and Clarksville soils are 5 to 6 feet deep, well drained, and

moderately permeable. The Colbert soils are 4 to 5 feet deep with fair

to poor drainage and slow permeability. The Gasconade soils are shallow

(2 to 3 feet deep), well to excessively well drained, have moderate to

slow permeability, and drainage follows cracks and crevices° Caves,
sinkholes, and wet weather springs are common in the general area.

Vegetation on the catchments was surveyed in 1972 and consisted

primarily of white oak (Quercus alba L.), red oak (Q. rubra L.),

southern red oak (_. falcata Michx.), black oak (_. velutina Lam.),

various hickories (Car_ spp.), white ash (Fraxinus americana Lo),
shortleaf pine (Pinus echinata Mill.), and eastern red cedar (Junlperus

yirginiana L.). Other species encountered less f_equently were various

elms (Ulmus spp.), black walnut (Juglans- nigra L.), and black cherry
(Prunus serotina Ehrh.). The primary understory species were dogwood

(Cornus florida L. ), ironwood (0str_9 yirginiana Mill. ) , and huckleberry
(Vaccinium spp.).

Stems greater than 2.5 inches d.b.h, averaged 338 per acre on the

three catchments. Fifty percent of the stems were saplings (2.5 to 4.5

inches d.b.h.), 38 percent were pole timber (4.5 to 10.5 inches d.b.h.),

and 12 percent were sawtimber (greater than 10.5 inches d.b.h.). Basal

area averaged 91.0 ft2/acre. Saplings accounted for 12 percent of the
basal area, pole timber 37 percent, and sawtimber 51 percent. Over half

the stems were oaks, and they accounted for nearly two-thirds of the basal
area.

In the study area, summers are warm and winters are moderately cold.

Mean annual temperature is 58 3°F; the January average is 38 6° and the

July average is 78.6 ° . Temperatures of 0°F or slightly less can occur
in January and February. Average growing season is about 190 days from
April 15 to October 22. Long-term average annual precipitation is 45
inches. Precipitation is distributed fairly evenly throughout the year,

although May and June have slightly greater and December and January

slightly lesser amounts than the other months• Almost all precipitation
is rain, but light snow normally falls a few times each year• Evapo-

transpiration--the sum of evaporation of intercepted precipitation,

evaporation from the soil surface, and transpiration from vegetation--

averages about 32 inches annually on the catchments, as calculated by
the Thornthwalte and Mather (1957) method.
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METHODS
ii

From 1965 through 1974, the amount of storm precipitation was deter-

mined by averaging values obtained with a standard gage at the top of the

catchment complex and one at its base• Five- and 15-minute rainfall
intensities and storm duration were determined from a recording gage at

the top of the catchment complex.
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