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THE application of photogrammetric techniques
to the measurement of currents in bays and
harl -s provides a feasible method for detailed
current surveys and studies of the circulation
in larpe water bodies. This bulletin describes
the principle on which the method is hased, the
equipment and material used, the survey opera-
tion, the photogrammetric measurcments and re-
duction of data, and the status of photogrammetric
curreni surveys. The author gratefully acknowl-
edges the assistance and support of Capr. Law-
rence W, Swanson, Assistant Director for Physi-
cal Sciences, who conceived the idea of using
photogrammetric measurements 1o supplement
the Bureau’s tidal current surveys, and the help
rendered by both field and office personnel of
the Marine Data Division., A particular word of
app: ciarion is due Mr. William Shofnos, Assist-
ant (" “ef of the Marine [Data Division, and Mr.
Char : B. Taylor, Chief of Currents Section,
for their assistance.

INTRODUCTION

Th marincrs’ use of curreats in navigation
dates Lack to antiquity. Many of the great wrirers
such as Homer, Plato, Aristotle, Newton, and
others wrote of the tides and tidal currents.
The first chart of the Gull Stream was drawn by
Benjamin Franklin in the fate 1700°s from ob-

srvations made from  sailing vessels. The
voast and Geodetic Survey has been making cur-
rent surveys since 1844 as part of its service
to m. itime commerce. The Bureau publishes

mual Tidal Current Tables that predict the
umes of slack warer and the times and velocities
of the maximum flood and ebb currenrs, as well
as s~-vial publications containing observations
of da.. for various waterways. Current charts
that  ow the direction and velocity of the tidal
current for each hour of the tidal cycle are also
issued for some harbors,

Ins uments and procedures for the measure-
ment of currents and techniques for the reduction
of cu nt data have been developed and improved
over the last century. Today the principal in-
struments for conventional current surveys are
the Reoberts radio current meter and the time-
tes current pole. These instruments provide
rel e measurements at the site of operation,
but they cannot be placed in shallow water and
the number of sites that can be occupied is
usually limited by time and cost factors.

The rapid population expansion and industrial
growth of the nation has brought demands for
more detailed circulatory current surveys of
harbors and bays in connection with water pollu-
tion, fisheries, silting, shore erosion, and coastal
engineering problems. The Bureau's search for
economically feasible methods of obtaining a
great number of current measurements led in
1957 to the investigation of photogrammertric
methods, the potential value of which has been
known for many years.

The Bureau's {irst use of aerial photography
specifically for the measurement of currents was
the measurement of the maximum tidal current
at the hazardous entrance of Lituya Bay, Alaska,
in 1959.= The success of this project, the rapid-
ly growing need for circulatory surveys, and the
work of Prof. H. [.. Cameron of the Nova Scotia
Research Foundation and W. D. Forrester of the
Canadian Hydrographic Service® ® * gave impetus
to the plan of Capt. L. W. Swanson, Assistant
Director for Physical Sciences, to makeanaerial
photogrammetric survey of a complete tidalcycle
for an entire harbor area. This was first done
at Charleston Harbor, 5. €., inthe spring of 1962,
in conjunction with a conventional ridal current
survey using current meters and current poles.

CURRENTS DEFINED

For the pupose of this discussion, currents
may be classified as ridal and nontidal, hug the
actual current experienced in any locality is
usually a combination of both tidal and nontidal
movements.

The tidal current is the horizontal movement
of the water and is a part of the samc general
movement of the sea that is manifested by a
vertical rise and fall of the water level known
as the tide. Like the tides, tidal currents are
periodic and arise from astronomical causes.
Currents caused by meteorological conditions

"Measurement of Tidal Currents at Lituya Bay, Alaska,
[ntroducing Aerial Photogrammetric Methods by Charles B,
Taylor, Ir., and William D, Harris, Thke [ntemational Hy-
drographic Review. January 1961.

4The Measurement of Water Current Velocitiesby Parallax
Methods by H, L. Cameron, Photogrammetric Enginecring,
March 1932,

3Plotting of Water Current Parterns by Photogrammetry by
W. D, Forrester, Photogrammetsic Engineering, December
1960.

4Water Current and Movement Measurement by Time-
Lapse Air Photography. An evaluation by H, L, Cameron,
Photogrammetric Engineering. March 1962,




























































