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EFFECTS OF TI MVMR HARVESTI NG ON THE LAG TI ME OF A CASPAR CREEK WATERSHED.
A STUDY | N PROGRESS

Karen D. Hardi son v

Caspar Creek, located on Jackson Denonstration State Forest, has been the
subj ect of an on-going paired watershed study since 1962. Streanflow, precipita-
tion, and sedi nent data have been continuously collected in a cooperative project
between the California Departnent of Forestry and the Pacific Sout hwest Forest and
Range Experinment Station/Redwood Sci ences Lab

The North Fork and Sout h Fork watersheds of Caspar Creek (1,225 and 1, 047.
acres, respectively) were nonitored for a calibration period of five years before
a road network was constructed in the South Fork watershed in 1967. The watershed
was selectively |ogged during 1971-1973. Tractor yardi ng methods were used to
renove the, predom nantly second-growth redwood and ol d-growth Dougl as-fir. The
North Fork watershed was not |ogged. Post-treatnent data collection has continued
to the present tine.

VWhat is Lag Tinme?

Lag time is defined as the tine difference between the occurrence of precipi-
tation on a watershed and the resulting streanflow i ncrease that takes place. Two
measurenents of lag time are being analyzed in this study for each storm One is
the tinme separation between the center of nass of rainfall and the center of mass
of total runoff; the other is the time separation between the center of nass of
rainfall and the center of mass of rising linb runoff.

Lag time reflects the efficiency of basin channels and subsurface flow rates
in the delivery of runoff to the stream channel. Analysis of any change in lag tinme
after roadbuilding and | ogging, then, will indicate changes in the processes
i nvolved in stornflow through a watershed system.

The Probl em

Researchers are not agreed on the effects of logging on lag tinme. Nunerous
studi es have shown that the use of heavy equi pnment in | ogging operations can cause soOi
conpaction. Also, associated roads alter natural drai nage patterns by con-

centrating runoff and interrupting subsurface flow. As a result these researchers
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say, less infiltration into the soil takes place after. treatnent than in the
undi sturbed condition. In addition, the increased overland flow may be accel -
erated due to the devel opnent of waterways such as erosion rills or the renoval
of channel obstructions. A sorter lag tine could then result.

On the other hand, some researchers report that infiltration rates. of Pacific
Nort hwest wat er sheds coul d be high enough that |ogging activity may not sufficiently
conpact the soil to cause a large scale change from subsurface. to surface flow
Host of the precipitation could then continue to infiltrate and nove normally toward
t he stream channel. The devel oprment of surface waterways woul d have | ess of an
i mpact in this case, since overland flow would not be increased over that in the

undi sturbed state. Effects of the tinber harvesting on lag tine in this case would be
m ni mal

Met hods of Anal ysis

Data for this study, collected from 1962 to the present, consist of a con-
tinuous precipitation record froma recordi ng rai ngauge near the North Fork and
South Fork weirs and hydrographs provi ded by water-stage recorders at each weir.
Cont i nuous stream di scharge neasurenents were obtai ned fromthe hydrographs wth
the application of a rating curve.

The hydrographs are being separated into individual stormevents, and only .
those stornms with conplete records for both watersheds will be used. The vol une
and center of mass of quick flow runoff is being determ ned with a conputer pro-
gram using increnental discharge over tine. The tine of occurrence of this
centroid for each stormis recorded. Simlarly, the volune of the rising linb to
t he hydrograph peak is being determ ned and the tine of occurrence of this centroid
recorded.

The onset and cessation of individual stormevents corresponding to the
conpl ete hydrographs is being determ ned fromthe rai ngaugecharts. A storm
event is defined as the total precipitation between periods of no precipitation
for at |least 24 hours. The tine of occurrence of the rainfall volume centroid is
t hen recorded.

The centroid lag tine for each event is neasured as the tine separation
bet ween the occurrences of the rainfall centroid and the quick flow runoff cen-
troid. The rising linb lag tinme is neasured simlarly, using the rising linb
centroid instead ,of the total quick flow centroid.

The data will tie analyzed in three segnents: calibration, post-road con-
struction and post-1logging. The South Fork centroid lag time will be regressed
on the North Fork centroid lag tine for each of the three periods.. The rising
linb lag time of the two watersheds will also be regressed in this nmanner.
Chow s test will be used to test for significant differences in both neasurenents
of lag tine after treatnent.

To exam ne how any significant change occurs seasonally and chronol ogically
after treatnment, the ratio of differences in lag tine between the South Fork and
North Fork in conparison to the unlogged North Fork lag time will be plotted in
time sequence for all three periods.

If a significant change is found after treatnent, selected i ndependent
variables will be screened as predictors of the lag tinme ratio. These vari abl es
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i ncl ude storm sequence, antecedent precipitation, stormsize, peak flow quick
flow volume and rainfall pattern.

The results of this analysis will provide information geared towards a
better understandi ng of water nmovenent through a watershed system and will indi-
cate how the runoff process can be influenced by managenent activities in a north-
coast watershed. Application of the results of studies such as this can be an
i mportant guide in planning for resource utilization with a ninimum of adverse
i mpacts.
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