
“Streamgaging 101” 



Outline 

1. Monitoring Network Development 

2. Collection of Data 

3. Surface Water Data 

4. Water Quality Data 

5. Ground Water Data 

6. Precipitation 

7. Computation of Discharge Records 



Monitoring Network Development 

- Gages 

- Site Location 

- Naming and numbering schemes 

- Gage set-up 



GAGES 



Streamgages 



Water Quality Gages 



Ground Water Gages 



Precipitation Gages 



Site Selection 

 
Why are sites located where they are? 



Where does a site need to be located:  



The location the Cooperator needs the data! 

That’s EASY 



Understand Cooperator’s need 
 

- Permit requirements 

- Flood Warning 

- Regulatory 

- Infrastructure Design 

 

Understand What type of data is needed 
 

- Flow data 

- Low Flow 

- High Flow 

- Water Quality 

- Parameters 

- Required 

Where does a site need to be located:  



But what makes a good site: 
 

- Readily accessible  

- Installation of Gage 

- Operation of Gage 

- General course of stream should be straight 

- Flow should be confined to one channel at all 

stages 

- Streambed should not be subject to scour or fill 

- Unchanging control 

- Water measurement area in close proximity of 

gage 

- Bridge, high banks, cableway, wading 

- Gage outside effects of backwater of other water 

bodies 



Up Stream 





Control 



WADING SECTION 



Bridge for high water measurement 



Debris is 

an issue! 



Naming and numbering schemes 

03260100 Elijahs Creek at Elijahs Creek Road nr Hebron, KY 

03289200 Town Branch at Yarnallton Road at Yarnallton, KY 

03285000 Dix River near Danville, KY 

Traditionally “at” within 1 mile of town, 

“near” beyond 1 mile (but many towns grow) 



Naming and numbering schemes 

03260100 Elijahs Creek at Elijahs Creek Road nr Hebron, KY 

03289200 Town Branch at Yarnallton Road at Yarnallton, KY 

03285000 Dix River near Danville, KY 

Downstream order numbers 

     - “03” is Ohio River, “04” is Great Lakes, “05” is Illinois River, “07” 

is Mississippi, typically followed by 6 more digits (8-digits in all), but 

more digits to right if necessary. 

     - Sites have unique IDs. Must coordinate with neighboring states. 



a. What if a gage is moved upstream or downstream?  

 

(Priorities regarding data and view of data changes over time) 

i. Reasons to keep same station number – keeps data together. 

ii. Reasons to change station number – different location, represents 

different site. 

 

b.  What if the gage stays at same location, but the nature of flow 

 changes? 

i. Stage-discharge relation may undergo a major change 

ii. New or different groups might use the data (hazard planning, 

water supply, etc.) 

 



Gage Setup 



Installing a gage  

(it’s not an easy job) 

















Collection of Data 



How are most streamflow 

measurements collected?  

Wading 

Bridge 

Cableway 

Collecting Data 



More ways to collect streamflow 

data 

Manned Boat 

Tethered Boat 

ALL use 

ADCPs 
Remote Controlled 

Boat 



Price AA Current Meter 



ADV (Acoustic Doppler Velocimeter) 



ADCP (Acoustic Doppler Current Profiler) 



How is the level (Stage) of the water collected? 

Orifice Line 



What is a USGS Gaging Station? 

   A device that can provide 

continuous information on 

precipitation, surface water 

quantity and quality, or 

groundwater. 



How Does a Stream Gage Work? 

It tracks water-level 

rises and falls 



Stage can be sensed using 

PRESSURE TRANSDUCERS 

Orifice Line Orifice Line 

Kentucky River @ 

Lock 10 



Stage can be sensed using 

STILLING WELLS 

Kentucky River @ 

Lock 4 



Non-Contact Stage Measurement 

  Radar 

Technology 



Most users of 

streamflow information 

need to know the 

discharge of the stream 

Discharge Measurement 

by wading methods 



Stage data becomes streamflow (CFS) by means of a rating curve – this 

is labor intensive and requires great skill.  
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Rating Curve 

Discharge Measurements 

Discharge measurements are used to develop 

rating curves 



Discharge must be measured  

at all stages 
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The Rating Curve 



USGS GOES near real-time 

Data Collection System 

Field Station 

with Data Collection 

Platform (DCP) 

Data Access and Processing 

System (DAPS), Wallops Island, 

VA and EROS Data Center in  

Sioux Falls, SD 

National Water  

Information System 

(NWIS) 

GOES DOMSAT 

LRGS 





Hydrologic Surveillance 
(Data) 



Surface Water Data 



Streamflow 

 

Volume of water that passes a point 

on a stream per unit of time 
 

 



Receding limb 

Rising 

limb 
Stormflow - surface 

runoff 
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Time (days, hours, weeks) 

Precipitation (inches) 

Peak streamflow 

Lag 

1 

Surface runoff 



Surface Water 

Our most popular product is from stream gaging. 

Stream gaging: is a technique used to measure the discharge, or the 

volume of water moving through a channel per unit of time, of a 

stream. 



Kentucky Streamflow Gages 



Surface Water – Stream Gaging 

The elevation of the water surface in the stream channel,  known as a 

stage or gage height, can be used to determine the discharge in a stream. 

When used in conjunction with velocity and cross-sectional area 

measurements, stage can be related to discharge for a stream. 



Surface Water – Stream Gaging 

How Are Streams Gaged? 

Stream gaging can be done by first measuring the stage, or water 

level, at a given location. 



Surface Water – Stream Gaging 

How Are Streams Gaged? (cont’d) 

Secondly, now that the stage is given, the stream discharge must be 

found. 

This is achieved by computing the area of the stream and multiply by 

the stream velocity. 

The USGS employs different methods for obtaining discharge 

measurements, one widely used method is the subsection method. 



Measuring Streamflow 

Q = VA 
 

A = w x d 
 

 

 
 

 



DISCHARGE IS USUALLY MEASURED USING  

THE VELOCITY-AREA METHOD 

x Water Velocity 

Cross section area 

Discharge = (Area of water in cross section)  x (Water velocity) 



Channel cross section is divided  

into numerous sub sections 

Discharge of each sub-section  = Area  x  Average Water Velocity 



Area of each sub-section determined  by 

directly measuring width and depth 

Width 

Depth 

Area = Width x Depth 



Water velocity in each sub-section is measured using a 

current meter at selected locations 



Stream discharge is sum of discharges in 

all sub-sections 

Total Discharge = ((Area1 x Velocity 1) + (Area2 + Velocity2) + ….. (Arean x Velocityn)) 



Surface Water – Stream Gaging 

Subsection Method (cont’d) – How is velocity measured? 

How Are Streams Gaged? (cont’d) 



Surface Water – Stream Gaging 

Current Meters – ADCP (Acoustic Doppler Current Profiler) 

How Are Streams Gaged? (cont’d) 



Surface Water – Stream Gaging 

How Are Streams Gaged? (cont’d) 

Finally, discharge, or the volume of water flowing in a 

stream over a set interval of time, can be computed and 

plotted. 



Water Quality Data 



The major objective of the NASQAN program is to annually monitor and 
assess concentrations and loads of selected constituents delivered by major 
rivers to the coastal waters of the United States. 

Water Quality - Sampling  

NASQAN – National Stream Quality Accounting Network. 

Monitor and identify major source areas 

in select inland sub-basins that 

contribute significantly to adverse 

conditions in receiving waters. 



Water Quality - Sampling  

NASQAN – National Stream Quality Accounting Network (cont’d). 

 33 National NASQAN monitoring stations 

 20 monitoring stations in the Mississippi River Basin 

 



Real-Time Water-Quality Monitoring 



Ground Water Data 



Groundwater Gages 

 

 Water-supply 

evaluations 

 Drought prediction and 

monitoring 

 Long-term hydrologic 

perspective 





Precipitation Data 



Precipitation Gages 

 Measure intensity and depth of 

accumulation 

 Used by NWS for river flood 

forecasting 

 Drought monitoring 

 Non-published data only available 

for 30 days 



Computation of 

Discharge Records 



Make 

Measurement 

Input into 

ART 

ART applies GH 

corr and Shifts 

Archives the 

data in database 

Using GRSAT 

to check ART 
 Develop ratings 

and shifts 

Work/Check the 

Record 

Review the 

record 

NO 

Yes 

Publish the 

Record 



Gage Height Corrections 



DCP equipment is off 

from Reference Gage 



Equipment Reset 

















































Hydrologic Tools 



Surface Water Graphical Rating and Shift Application Tool 

(GRSAT) 



Automatic Records Tool 



SIMS 
 

Site  

Information 

Management 

System 



RMS 

 
Records  

Management 

System 



Kentucky Water Science Center - serving Kentucky and 

the Nation for over 100 years   

Questions? 


