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ABSTRACT:The long-term effect of logging on low summer stream-
flow was investigated with a data set of 36 years. Hydrologic
records were analyzed for the period 1953 and 1988 from
Watershed (WS) 1 (clearcut logged and burned), WS 2 (unlogged
contro}),and WS 3 (25 percent patch-cut logged and burned) in the
H. J. Andrews Experimental Forest, western Cascade Range,
Oregon. These records spanned 9-10 years before logging, and 21-
25 years after logging and burning. Streamflows in August were
the lowest of any month, and were unaffected by occasional heavy
rain that occurred at the beginning of summer. August streamflows
increased in WS 1 compared to WS 2 by 159 percent following log-
ging in WS 1, but this increase lasted for only eight years following
the start of logging in 1962. Water yield in August for 1970-1988
observed from WS 1 was 25 percent less than predicted from the
control (WS 2, ANOVA,p=o.032).

Water yield in August increased by 59 percent after 25 percent
of the area of WS 3 was patch-cut logged and burned in 1963. In
contrast to WS 1, however, water yields from WS 3 in August were
consistently greater than predicted for 16 years followingthe start
of logging, through to 1978. For the 10 years, 1979-1988, water
yield observed in August from WS 3 was not different than predict.
ed from the control (WS 2, ANOVA,p-O.175).

The contrasting responses of WS 1 and 3 to logging are thought
to be the result of differences in riparian vegetation caused by dif-
ferent geomorphic conditions. A relatively wide valley floor in WS 1
allowed the development of hardwoods in the riparian zone follow-
ing logging, but the narrow valley of WS 3 and limited sediment
deposits prevented establishment of riparian hardwoods.

Low streamflows during summer have implications for salmonid
survival. Reduced streamflow reduces the amount of rearing habi-
tat, thus increasing competition. Combined with high water tem-
peratures, reduced streamflow can lead directly to salmonid
mortality by driving salmonids from rimes and glides, and trapping
them in drying pools. Low streamflow also increases oxygen deple-
tion caused by leaves from riparian red alders.
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INTRODUCTION

Many studies have shown that removal of vegeta-
tion by clearcut logging results in increased annual
water yield (e.g., Bosch and Hewlett, 1982; Harr,
1983). This increased streamflow is caused by reduc-
tion of the water loss associated with vegetation
through interception, evaporation, and transpiration.
It is generally assumed that some time after clearcut
logging, annual water yields will approach pre logging
values as vegetation regrows (Kovner, 1956;
Rothacher, 1970). The rate of regrowth and concomi-
tant reduction of water yield depends on a number of
factors, among which are climate, plant species, soil,
and altitude. Studies at the H. J. Andrews Experi-
mental Forest in the Cascade Range of western
Oregon (Figure 1) predicted that return of annual
water yield to prelogging levels might take about 27
years in this environment (Equation 1, in Harr, 1983).

Whether water yield actually returns to the prelog-
ging level, or to some level above or below it, has not
previously be established in the Pacific Northwest of
the U.S. Few studies have sufficiently long periods of
observation with which to investigate long-term water
yield following clearcut logging. In addition, short-
duration studies have covered only the period of
increased water yield immediately following logging
(e.g., the Alsea Watershed Study, Harris, 1977), being
terminated before regrowth of vegetation subsequent-
ly reduced logging-related flow increases to pretreat-
ment levels. This study examines the long-term effect
of timber harvest, taking into account the period of
vegetative regrowth following logging.

In certain environments, water yields might
decrease following logging. Instead of the expected
increase, a small «20 mm) decrease in annual water
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