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ABSTRACT

The Apollo astronauts photographed the
Orinoco River Delta in eastern Venezuela, The
photographs show discrete water-color zones that
reflect the mixing of the sediment-laden Orinoco
outflow with the water of the tropical Atlantic.
One transparency was analyzed with a
Datacolor/Edge Enhancer System to estimate the
range of light reflectance in the scene. Based on
this analysis, and assuming & 3-percent reflectance
value for the open ocean water, the reflectance of
the area studied was found to vary between 4 per-
cent for the jungle and approximately 13 percent
for sediment-laden river gutflow. These values ap-
proximate those obtained by direct measurements
of the Mississippi River Delta water. The results
confirm that the reflectance from coastal waters
will not be so high as to saturate instruments on-
board unmanned satellites such as the Coastal
Zone Scanner,

INTRODUCTION

The Orinoco River in northern South America,
with a drainage area of approximately &41 730
km?, delivers much organic sediment to its mouth
at latitude 9° N, longitude 61 W. These sediments
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and associated dissolved organic compounds have
been known to “discolor™ the Atlantic Ocean
water as far as 80 km from the Venezuela
coastline. To aid in the study of this phenomenon,
the Orinoco River Delta was selected as an obser-
vation target for the Apollo-Soyuz Test Project
(ASTE) (ref. 1).

The ASTP photographs, which were taken with
a highly color-sensitive film, provide new data on
river discharge. The extent of the discolorad
Atlantic Ocean water due to the Orinoco outflow
is the subject of another paper in this volume.
This report, however, deals with the reflectance
characteristics of the outflow in the immediate
vicinity of the Orinoco River Delta.

One ASTP photograph of this delta (fig. 1)
reveals numerous variations in water color. The
brownish-tan river water directly impinges on the
bluish water of the tropical Atlantic. The dis-
coloration is also segmented into discrete color
zones with the brownish-tan color decreasing out-
ward from the delta. Although color variations in
this case are extreme, the phenomenon is charac-
teristic of most coastal areas near major river
deltas,

Even though the range of reflectance of open
ocean waters is well known (ref. 2), little informa-
tion is available on sediment-laden water such as
the Orinoco River outflow. Therefore, in this re-
port, an attempt is made to estimate the reflec-
tance characteristics as an aid in the evaluation of
data obtained by unmanned satellites,

Existing Earth-viewing satellite systems that
sense variations in visible-light surface reflectance
MUSt accept SOMEe COMPromise in sensitivity over
areas of the Earth where the dynamic range in






