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Figure 1. Location of Loch Lomond Reservoir, Santa Cruz County, California
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sounder and a PRO XR Differential GPS receiver. The
equipment was tested at another reservoir prior to the
survey of Loch Lomond Reservoir and was tested
again on Loch Lomond Reservoir just prior to the start
of the survey. The 1998 survey was limited to what
could be done by boat, which in turn was limited to
areas with enough clearance for the equipment (depths
less than 2 feet could not be measured). Shoreline and
bank elevations, which were based on field
assumptions, were assumed to have changed only
minimally except at the inflow channels.

GPS was used to determine the latitude and
longitude for each depth measurement. Measurements
were made by receiving and recording radio signals
sent by GPS satellites. A public broadcast GPS base
station, or control station, operated by the Coast Guard
was used during the 1998 survey giving a 0.7-meter
horizontal resolution with updated corrections every 5
seconds (Randal Dinehart, U.S. Geological Survey,
oral commun., 1998).

Sounding equipment was used to measure depth
from a transducer (probe) to the bed of the reservoir.
Depths recorded by the sounder, which has resolution
of 0.002 meter for a maximum range of 50 meters,
were measured at a fixed distance below the water
surface. The recorded depths and the constant value of
the depth sounder were subtracted from the water-
surface elevation to obtain elevations of the reservoir
bed. The depths were synchronized with the GPS data
to determine the location of the probe as the boat
traversed across the reservoir.

During the 2 days of the survey, the elevation of
the water surface (stage) of the reservoir was high
(573.5 feet above sea level and only 4 feet below the
spillway). Inflows to and outflow from the dam was
low (about 5 ft3/s) and the weather was mild which
provided a flat water surface for the duration of the
survey. Reproducing some of the data to match the
1982 survey was easily done because most of the steel
stakes that marked the 1982 survey sections were still
in place. Additionally, attempts were made to match
the 1982 survey at sites where no steel stakes were
found by surveying from an existing stake to an
approximate location of the cross section on the
opposite reservoir bank. Some of the shallow areas,
however, could not be surveyed because the boat could
not be maneuvered in the shallow water. Using the
method of surveying described at the beginning of this
section, we were able to define areas that cannot be
defined by traditional methods of cross-section

surveying. Latitude and longitude and depth were
recorded for about 27,000 data points (fig. 4).

Because of differences in accuracy among the
surveys, differences in estimated maximum capacity
calculated for each survey would be expected even if no
deposition had occurred. The accuracy of the 1998
survey is assumed to be greater than that of previous
surveys because more data were collected during the
1998 survey.

Data from the 1998 survey were used to produce
a topographic map of Loch Lomond Reservoir with
more detail than previous topographic maps. The
addition of GPS mapping linked to depth-sounding
equipment has greatly increased the possibility of
survey repeatability for future surveys.

Data Conversion

Reservoir bed elevations calculated from the
1998 survey data and elevations determined from
USGS 7.5-minute topographic maps were combined to
produce a detailed topographic map of Loch Lomond
Reservoir.

First, raw data from the data recorder were stored
in ASClI-file format and imported into a spreadsheet
program. Because GPS and the depth sounder do not
collect data on the same time interval, data were
extracted only for those locations with both horizontal
(GPS) and vertical (depth sounding) coinciding
measurements. The extracted measurements were
imported into a geographic information system (GIS)
and then a grid or rasterized file was created using a
method of triangulation for an irregular network. The
grid was then generated into a contour map using the
GIS software package.

General topographic features of the area were
used to establish contours for the reservoir bed
elevations of areas between the data point locations and
along the shoreline. These features were determined
using the GIS to combine the 1998 topographic map
with the features from field observations and from the
1982 contour map by Fogelman and Johnson (1985).
Elevations greater than 570 feet above sea level were
obtained from the topographic maps. The edited map
(fig. 5) was used to calculate the area of the reservoir
bed and the capacity of the reservoir using the GIS.

Because the computations indicated that the
storage capacity of the reservoir was greater in 1998
than in 1982, an analysis was done to determine if the
results of the two surveys could be compared solely on
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