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METRIC CONVERSIONS

For readers interested in using the metric system, the inch-pound
units used in this report may be converted to metric units by the following
factors:

From Multiply by To obtain
inch 2.54 centimeter
mile 1.609 kilometer

square mile 2.590 square kilometer



DRAINAGE AREAS OF TEXAS STREAMS
Rio Grande Basin
By
S.A. Sullivan and B,R. Critendon

Texas Water Development Board

INTRODUCTION

In 1951, the Federal Inter-Agency River Basin Committee, Subcommittee on
Hydrology, designated the U.S. Army Corps of Engineers as the coordinating
agency for the determination of drainage areas in the Arkansas and Red River
basins. The U.S. Geological Survey was designated as the coordinating agency
for all other river basins in Texas (fig. 1). In 1979, the U.S. Geological
Survey also assumed coordinating responsibility for determination of drainage

areas in the Arkansas and Red River basins.

Purpose and Scope of This Report

Data on the drainage areas of Texas streams are being appropriately
compiled in cooperation with the Texas Water Development Board so that
information of uniform accuracy and reliability will be available for
hydraulic, hydrologic, or general engineering use. Only recently has large-
scale topographic-map coverage of the Rio Grande basin been completed. The
mapping was largely financed through a cooperative program between the Texas
Water Development Board and the U.S. Geological Survey Topographic Division.
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In addition, the International Boundary and Water Commission has a
significant impact on the Rio Grande since its responsibility deals with the
determination of the international boundary and distribution of Rio Grande

waters for Mexico and the United States.

This report gives the drainage areas as determined by measurements at
186 points within the Rio Grande basin. It also utilizes data obtained from
International Boundary and Water Commission publications on drainage areas
outside of Texas and mainstream river mileages. These data are given in
table 1, which gives the latitude and longitude of the point of deter-
mination, the drainage area in square miles above each point, and the

distance in miles from the point to the mouth of the stream.

Previous Reports

Previous reports on the drainage area of Texas streams have been

published as follows:

Texas Water Commission, 1962, Drainage areas of Texas streams, Sabine River

basin and Sabine-Neches coastal area: Circular 62-02,

1962, Drainage areas of Texas streams, Meches River basin and Meches

Trinity coastal area: Circular 62-03.

1962, Drainage areas of Texas streams, San Jacinto River basin and
San Jacinto-Brazos coastal area: Circular 6205,
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1963, Drainage areas of Texas streams, Trinity River basin and Trinity-

San Jacinto coastal area: Circular 63-01.

1963, Drainage areas of Texas streams, San Antonio River basin:

Circular 63-07,

1965, Drainage areas of Texas streams, coastal areas between the

Brazos River and the Rio Grande: Circular 65-01.

U.S. Army Corps of Engineers, 1954, Drainage-area data, Arkansas, White,

and Red River basins,

U.S. Geological Survey, 1973, Drainage area of Texas streams, Lavaca River

basin: U.S. Geological Survey open-file report.

1974, Drainage area of Texas streams, Guadalupe River basin: U.S.

Geological Survey open-file report.

1977, Drainage area of Texas streams, Brazos River basin: U.S.

Geological Survey open-file report.

U.S. Geological Survey and Texas Department of Water Resources, 1981,

Drainage area of Texas Streams, Colorado River Basin: TDWR LP-145,
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FIGURE 1.--State designated river basins and coastal basins in Texas



Concepts of Drainage Areas

The drainage area of a stream at a specified location is defined as an
area, measured in a horizontal plane, that is enclosed by a topographic
divide so that direct surface runoff from precipitation normally drains by
gravity into the river basin above the specified point (U.S. Geological

Survey, 1960).

The concept of noncontributing areas is not susceptible to precise
definition because individual judgment must be used in determining what part
of an area is totally noncontributing and what part may contribute runoff
under certain conditions. In this report, a noncontributing area is defined
as an area that contributes no direct surface runoff to the point of measure-
ment. Runoff may occur within the noncontributing area, but this runoff
drains to natural surface depressions and does not flow directly to a

contributing stream,

Description of the Basin

The Rio Grande is the fifth longest river in North America (Figure 2).
It rises in southern Colorado at an elevation of more than 12,000 feet and
flows southerly through Colorado and New Mexico. It enters Texas about 20
miles northwest of E1 Paso, where it becomes the border between Texas and
Mexico until it empties into the Gulf of Mexico, 23 miles east of
Brownsville, Precipitation over the basin ranges from an annual mean of 8
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inches to over 30 inches. The mean temperature ranges from 42 F at the
source to 73 F at the mouth., Average annual net lake-surface evaporation

loss ranges from a high of 75 inches to 30 inches.

The Rio Grande basin in Texas is bounded by the Colorado, Mueces, and
Nueces-Rio Grande Coastal basins. The basin has two large tributaries in
Texas: Pecos and Devils Rivers; and three important tributaries from Mexico:
Rio Conchos, Rio Salado, and Rio San Juan., The Texas portion of the basin
also includes a large closed basin which does not contribute any runoff. The
total contributing area of the basin is 176,333 square miles. The total
drainage area in Texas is 49,525 square miles of which 8,409 square miles do
not contribute any runoff. The Rio Grande basin contains over 18 percent of

the area of the State of Texas.

Historically the Rio Grande has served as a monument to Texas and the
United States. It has been fought over, discussed and has been the subject
of many treaties. The Rio Grande also has been the source of many movies and

songs depicting the colorful past of Texas and the United States.
METHODS OF DRAIMAGE-AREA DETERMIMATIONS

Drainage areas are determined at sites of existing and discontinued
continuous-record gaging stations and partial-record gaging stations as
appropriate, at sites of existing and proposed or considered major dams, at
miscellaneous sites where the peak discharge for unusual floods was deter-
mined, and at the mouths of significant tributaries.
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Drainage boundaries were delineated on U.S. Geological Survey
topographic maps, most of which were at a scale of 1:24,000, The Texas Water
Development Board reviewed the boundary as drawn between the Colorado River

and the Rio Grande basins.

An index map of the area (not included in this report) was prepared to
show the relative position of the different maps used. To insure accurate
determinations, the maps were checked for gaps or overlaps between adjacent
sheets, for continuity of topographic or cultural detail between adjacent
sheets, and for agreement of latitude and longitude at the borders of

adjacent maps.

A11 areas and subareas within a quadrilateral, which comprise the area
bounded by latitude and longitude within a quadrangle, were measured with a
digitizer. Actual areas within a quadrilateral have been computed accurately
(Federal Inter-Agency River Basin Committee, 1951, and U.S. Geological
Survey, 1924), providing an exact check between the total area digitized and

the actual area within each quadrilateral.

Drainage-areas outside of Texas were obtained from publications of the

International Boundary and Water Commission,

Drainage areas are given in table 1 in square miles. Although areas are
measured to the nearest hundredth of a square mile, the values are rounded to

the nearest square mile for areas of more than 100 square miles, to tenths of
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a square mile for areas from 10 to 100 square miles, and to hundredths of a

square mile for areas of less than 10 square miles.

METHODS OF RIVER-MILE DETERMINATION

River mileages on the main stem and major tributaries were obtained from
the (International Boundary and Water Commission) where available. New
mileages were compiled from the U.S. Geological Survey maps using the
procedures described by the Hydrology Committee of the Water Resources

Council (Water Resources Council, 1968).

The accuracy of measurements given in this report are adequate for
general purposes, such as measuring river lengths or identifying points along
a stream, The accuracy may not be accurate enough for detailed engineering

studies in which precise measurements are required.

TABULATION OF DATA

The points at which drainage areas were determined (table 1) are
tabulated in downstream order along the main stem. A tributary that enters
between two main-stem points is tabulated between these two points. A

similar order is followed on all tributaries,

A tabulation includes: (1) The name of the stream; (2) a description of

the point of determination, including latitude and longitude; (3) the
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drainage area above the point, or in the case of a dam, above a plane through

the axis of the dam; and (4) the river mile of the point of determination.

Redeterminations of drainage areas were made for several sites at which
the peak discharge for an unusual flood had been determined. This was
necessary because of the very poor maps available at the time the drainage
area values were originally determined and published. The importance of unit
values of peak runoff in hydrologic studies also warranted these redetermina-

tion.

REFERENCES CITED

Federal Inter-Agency River Basin Committee, 1951, Interagency coordination of
drainage-area data: Subcommittee on Hydrology, Motes on Hydrologic Activi-

ties, Bulletin No. 4, 48 p.

Texas Board of Water Engineers, 1959, Summary of peak flood flow measurements
and other measurements of stream discharge in Texas at points other than

gaging stations: Bulletin 5807C, 255 p., 4 pls.

U.S. Geological Survey, 1924, Geographic tables and formulas: U.S. Geo-
logical Survey Bulletin 650, 4th edition, 424 p.

1960, General introduction and hydrologic definitions, manual of
hydrology; Part 1. General surface-water techniques: U.S. Geological Survey
Water-Supply Paper 1541-A, p. 8.
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Water Resources Council, 1968, River mileage measurement: Hydrology Com-

mittee Bulletin No. 14, 17 p.

International Boundary and Water Commission, United States and Mexico, 1983,

Flow of the Rio Grande and Related Data: Water Bulletin Number 53, 149 p.
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