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Cover: 

The photograph captures the Colorado River downstream of the Cibola Gage, a remote sensing gaging 
station located approximately 27 miles south of Blythe, California. The Bureau of Reclamation 
photograph was taken by Jarrett Peters during a routine site visit on January 31, 2023. 



  
  

   
 

   
   

  
  

 
   

  
 

  
  
  

 
 

  
  

   

 
  

  
 

Abbreviated Terms  and Symbols  

The following abbreviated terms and symbols are found in the text, map, tables, and graphs contained 
within this report. 

ac-ft acre-foot/feet 
cfs cubic-feet per second 
° degrees 
E east 
elev elevation 
ft feet 
gh gage-height 
gps global positioning system 
id identification 
max maximum 
mi mile (miles) 
mi2 square mile (miles) 
min minimum 
' minutes 
N north 
NE northeast 
NW northwest 
R range 
S south  
SE southeast 
SW southwest 
T township 
W west 
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Explanation of  Records  

The Bureau of Reclamation, Blythe Hydrographic Office is responsible for collecting surface water 
records along the Lower Colorado River between Hoover Dam and the Southerly International Boundary 
with Mexico. The data in this report does not include all the data collection efforts of the Lower Colorado 
Region and is limited to the data collection responsibilities of the Operations Support Group of the 
Boulder Canyon Operations Office. 

Data Collection and Computation 

The data collected consist of records of stage, velocity, and discharge values and empirical measurements 
of discharge of streams or canals. Records of stage, velocity-index, and/or discharge-index are obtained 
from digital dataloggers that measure electronic sensors at programmed time intervals and calculate mean 
hourly values. The recorded values are transmitted via telemetry to the Aquarius Time-Series Database in 
in Boulder City, Nevada and are also downloaded from gaging station field locations by Reclamation 
hydrologic technicians with a laptop computer. Electronic sensor selection is dependent on the parameters 
required to measure water level or a component of discharge and vary by gaging station. Measurements of 
discharge are made with an acoustic Doppler velocimeter, an acoustic Doppler current profiler, or clamp-
on acoustic pipe meter. Measurement techniques comply with standards established by the United States 
Geological Survey and follow internal guidelines. 

For stream-gaging discharge record stations, discharge rating tables for an appropriate range of stage are 
prepared from stage-discharge curves. Rating curves are extended to compute discharge values outside of 
the minimum and maximum measured values by plotting regressions generated from linear, logarithmic, 
or power equations. Hourly mean discharge values are computed from hourly mean gage-heights applied 
to rating tables. Monthly and yearly mean discharges are computed from mean daily discharge values. 
Stage-shifting and velocity-shifting methods are applied to rating curves when continual or temporal 
physical changes impact the discharge relationship. Dynamic physical conditions may include changes in 
control or channel geometry caused by migrating sandbars on the channel bottom, seasonal variations in 
aquatic growth, lack of bankline stability, and side wash ephemeral flows. Shift adjustments may be 
prorated with time, stage, or time and stage. 

The use of velocity-index or discharge-index techniques may be used at gaging stations where stage-
discharge relationships are not accurate due to backwater effect caused by downstream ponding in 
reservoirs, variations in downstream gate configurations, or other situations where no artificial or natural 
controls are present. The velocity indexing method consists of using an index velocity to calculate an 
average velocity for the flow in the stream. This average velocity along with a stage-area relationship is 
used to calculate discharge. Gaging stations that utilize pipe meter devices to measure discharge often 
require correction using a discharge-index relationship. The discharge indexing method consists of using 
an index discharge to calculate stream discharge by direct correlation. 

For some gaging stations, there are periods when no data are available or data are in error and cannot be 
used to compute hourly discharge. This condition occurs when the datalogger or connected sensors 
malfunction due to failure, drift, or fouling. For such periods, when no redundant source of data is 
available, hourly values are estimated using various techniques including, but not limited to, interpolation, 
projecting from surrounding data, or a hydrologic relation developed with another stream gage. 
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Data Presentation 

Records published for each continuous-record station consist of three parts: (1) a station manuscript; 
(2) a hydrograph; and (3) a summary of the daily mean values for the current year. Times provided 
reference Mountain Standard Time. 

Station Manuscript 

The station manuscript provides descriptive information such as station location, period of record, 
historical extremes, and other remarks pertinent to station operation. The following descriptions detail the 
type of information included in each section. 

Location—Information on the location is obtained from the Global Positioning System referencing the 
World Geodetic System of 1984, including reference to physical features in the vicinity. Township, range, 
section, and meridian descriptions are obtained from USGS topographical maps. The grid system is not 
available in several locations of the Fort Mojave Indian Reservation. In these locations, the grid system 
has been projected to obtain the required information. Descriptions of distance between a gaging station 
and a nearby town are provided as a linear distance, not a driving distance. Distances downstream of 
dams are provided in river miles between the upstream dam and the gaging station. 

Drainage Area—Drainage areas were computed in 2014 using United States Geological Survey 
Hydrologic Unit Code boundaries. Computed values are reduced by non-contributing areas above the 
gage. Gaging stations with drainage areas listed as “not applicable” indicate a stream or canal that is not 
impacted by runoff. Drainage areas listed as “undetermined” indicate a drainage area that has not been 
outlined and/or measured by Reclamation. 

Period of Record—The period for which there are published records for the station or for an equivalent 
station. An equivalent station is one that was in operation at a time when the present station was not in 
operation and the location was such that records from it can reasonably be considered equivalent with 
records from the present station. Calendar year 2005 was the first year that a final record was published 
by the Blythe Hydrographic Office. In many cases, the gaging stations presented in this publication have 
been in operation for some time prior to 2005. However, the records have not been finalized or published 
for any gage prior to 2005. 

Gage—A description of the gage used during the reporting year including the gage equipment and the 
technique used to compute the record. 

Datum— This section declares the vertical datum in use for each specific gaging station. Stage data for 
lakes and mainstem river gages are presented as elevations and will list the applicable vertical datum, 
whereas gaging stations not represented in mean sea level will reference Gage Datum. 

Extremes—Extreme discharge values are listed as minimum and maximum hourly, and daily mean 
values for the record period are listed in the period of record section. Extreme values exclude periods of 
data which have been qualified as estimated. 

Remarks—Periods of estimated hourly discharge record will be identified in this paragraph if the method 
used to estimate the record was non-standard and if the period spanned 6 or more continuous hours. The 
paragraph is also used to present information relative to the record that may include details regarding 
special methods of computation, conditions that affect flow at the station, information on system outages, 
and other pertinent items. 
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Hydrograph, Data Table, and Summary Data 

The discharge hydrograph displays mean daily discharge in a graphical format. The data table page that 
follows each station manuscript provides mean daily discharge values presented in tabular format. Basic 
statistical information is provided near the bottom of the table summarizing each month, including total, 
mean, maximum, and minimum discharge values in cubic-feet per second for the month and total volume 
expressed in acre-feet. In addition, annual discharge in cubic-feet per second, and volume in acre-feet are 
provided for the year along with the annual mean, maximum, and minimum daily discharges. Maximum 
and minimum hourly discharge values located on the bottom of the table indicate the date, time, stage, 
and discharge that the hourly extremes occurred during the year. Minimum and maximum values of 
hourly and daily data exclude any values qualified as estimated. 

The stage hydrograph displays mean daily stage values in a graphical format. The data table that follows 
each manuscript provides mean daily stage values presented in tabular format. Basic statistical 
information is provided near the bottom of the table summarizing each month, including mean, 
maximum, and minimum values for the month. In addition, annual mean, maximum, and minimum daily 
values are provided. Maximum and minimum stage values located on the bottom of the table indicate the 
date, time, and stage that the hourly extremes occurred during the year. Minimum and maximum values 
of hourly and daily data exclude any values qualified as estimated. 

Stage values throughout this report will be presented as either gage-height or stage, where no vertical 
datum is used, or as an elevation when the gage is tied into a vertical datum through a control network. 
The mainstem river gages generate mean sea level values which reference the National Geodetic Vertical 
Datum of 1929 (NGVD29); however, the Colorado River at Lake Mohave and Lake Havasu reference 
Reclamation project datums and require individual offsets to align with NGVD29.  

Document Layout 

The hydrographs and data tables are grouped by entity and gage type. The report begins with lakes, then 
Colorado River gaging stations, and concludes with Colorado River diversions and returns. Each 
grouping is presented geographically beginning with the northernmost gage. 
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Glossary 

Acre-foot/feet (ac-ft)—The quantity of water required to cover one acre to a depth of one foot, 
the equivalent of 43,560 cubic-feet or about 326,000 gallons. 

Control—Channel features downstream of a gage which determine the stage-discharge relation 
at the gage. Controls can be either artificial or natural. Artificial controls consist of man-made 
structures like weirs and flumes, while natural controls consist of channel constrictions, 
outcroppings, rock or gravel beds, and uniform stretches of channel. 

Cubic-Feet per Second (cfs)—The rate of discharge representing a volume of one cubic foot 
passing a given point during one second, the equivalent of approximately 7.48 gallons per second 
or 448.8 gallons per minute. 

Data—Characteristic observations, often represented as numbers, made over specific points in 
time. 

Datalogger—An electronic device that records data in time sequence with related events. 
Dataloggers take measurements from sensors and/or transducers located at a gaging station. 

Datum—Any numerical quantity that serves as a reference or base for another comparable 
quantity. 

Discharge—The volume of water that passes a given point within a given period of time. 

Discharge-Index Relationship—The relationship between an indicator discharge and a volume 
of water flowing in a channel or pipe. 

Drainage Area—The area of the associated drainage basin expressed in square miles. 

Elevation—The height of water at a gage measured in reference to mean sea level. 

Estimated Data or Record—Data that has been estimated to replace missing or erroneous gage 
data by a method of prediction that includes averaging, interpolation, or correlation. 

Extremes—The maximum and minimum hourly and daily discharges recorded in the date range 
listed in the period of record. 

Final Data— Data that have been reviewed and corrected based on field observations. 

Gage—An instrument or device used to measure a medium’s magnitude or position, such as 
water elevation or velocity. 

Gage-Height (gh)—The height of water at a gage with no vertical datum reference applied. 
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Gaging Station—A particular location in a stream, canal, lake, pipe, or reservoir where 
systematic observations of hydrologic data are obtained. 

Global Positioning System (gps)—A system of orbiting satellites and receiving devices used to 
compute positions on the earth. 

Hydrologic Unit Code (huc)—A geographic area representing part or all of a surface drainage 
basin or distinct hydrologic feature that is represented as an eight digit number. 

Latitude—The angular distance north or south of the earth's equator, measured in degrees along 
a meridian, as on a map or globe. 
Longitude—The angular distance on the earth's surface, measured east or west from the prime 
meridian at Greenwich, England, to the meridian passing through a position, measured in 
degrees. 
Location—The location of the gaging station with respect to physical features in the vicinity, 
and with respect to the reference plane mentioned in the station name. 

Meridian—Lines measuring the distance east and west around the earth at right angles to the 
equator.  Meridians are great circles of the earth passing through both poles also known as lines 
of Longitude. 

Maximum Discharge—The maximum reported hourly or daily discharge for the calendar year. 

Minimum Discharge—The minimum reported hourly or daily discharge for the calendar year. 

Negative Discharge—The volume of water flowing in the opposite direction of normal flow. A 
negative discharge is subtracted from discharge and acre-feet totals. 

Period of Record—A period for which published records exist for a gaging station. 

Provisional Data—Data collected in real-time that have received little or no review. 
Inaccuracies in data may be present because of instrument malfunctions or physical changes at 
the measurement location. Significant revisions to the data may result upon review and 
computation of final data record. 

Quarter-quarter—A method used to subdivide sections; each section is divided into four 
quarter sections: southeast, southwest, northeast, and northwest. Each subdivided section is then 
divided again into four quarter sections giving a total of 16 quadrants per section. 

Real-Time Data—Provisional data that have been computed, and made available immediately. 

River Mile—The curvilinear distance, in miles, measured upstream from the beginning of the 
stream along the path of the stream. 
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Section—A unit of land area, generally equal to one square mile or 640 acres. The section is part 
of a description of the location of land using the Public Land Survey System (PLSS) of the 
United States Government. 

Sensor—Any device that senses a change in a physical or chemical quantity, and provides an 
electrical output for measurement by a datalogger. 

Stage—The height of water above stream bed or an arbitrary datum. 

Stage-Discharge Relationship—The relationship between gage height and the volume of water 
flowing in a channel. 

Township—A territorial subdivision, generally considered six miles long, six miles wide, and 
containing 36 sections. The township designation is part of a description of the location of land 
using the PLSS, and includes the 40-acre subdivision within a quarter, section, township, and 
range. The PLSS is based on the concept of a township as a square parcel of land six miles on 
each side. Its location is established as being so many six-mile units east of a north-south line 
(called a meridian), and so many six-mile units north or south of an east-west line (called the 
baseline). The township is described by township and range (e.g., T. 4 N., R. 23 E.). Each 
township is further divided into 36 parts called sections, each approximately one mile square in 
area. A lot consists of an expanse of land of no particular size, often irregular in form.  

Transducer—Any device that converts energy from one form to another, as from acoustic 
energy to electric or mechanical energy. 

Velocity-Index—Continuous velocity measurements made from an in-situ velocity sensor that 
measures a sample volume of a stream. Velocity-Index measurements are required when the 
channel has poor control or experiences backwater conditions. 

Velocity-Index Relationship—The relationship between an index velocity and the mean stream 
velocity flowing in a channel. 

World Geodetic System of 1984 —The World Geodetic System of 1984 is the datum that is 
used by the GPS. The datum is defined and maintained by the United States National Geospatial-
Intelligence Agency. 
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For more information contact: 

Bureau of Reclamation 
Blythe Hydrographic Office 
Attention: John Weiss 
P.O. Box 1119 
Blythe, California 92226 

Phone: 760-922-3611, extension 1001 
FAX: 760-922-3214 
E-Mail: jweiss@usbr.gov 
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Disclaimer 

The equipment manufacturer trade names mentioned in this report do not indicate endorsement by the 
United States Department of the Interior or the Bureau of Reclamation. 
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