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Location of USGS Streamgages 

STREAMGAGES 

• 214 in Indiana 

• 23 on the Ohio River 

• Good spatial coverage but  
some potential holes 

– Tribs to Ohio River 



Location of USGS Streamgages 

• Some areas 
have better  
coverage 

Allen County 

Lake County 

Marion and Hamilton Counties 



Not all USGS Streamgages are the same 

• Gage height  
  only 

• Easy upgrade 
Marion and Hamilton 
Counties 



Not all USGS Streamgages are the same 

• Precipitation 

• Not research  
grade 

Marion and 
Hamilton 
Counties 



Not all USGS Streamgages are the same 

• Temperature 

• Not research  
grade 

Marion and 
Hamilton 
Counties 



Hazards: Flood Forecasting Gages 

• Asked NOAA and 
NWS contacts for 
input 

– 101 of 214 sites 
used for flood 
forecasting 

– What additional 
sites would be 
helpful 

 

 



Hazards: Emergency Manager Needs 

• Questionnaire: 
– Where does it flood? 

– Which gages do you 
use for flooding? 

– Which are critical? 

– Are you missing key 
gages? 

• Results to date 
– 89 of 92 counties 
– Remaining: Hancock, Knox, 

Marion  

 



Hazards: Flood Inundation Maps 

• 31 FIM Maps 

 



Indiana Water Monitoring Council 

http://www.inwmc.org/ 

• National Water Quality 
Monitoring Council 
 

• Began in 2008 
• Collaboration 
• Coordination 
• Communication 

• Board of Directors 
• State 
• Local 
• Federal 
• Universities 
• Consultants 



Integrated Water Monitoring Network 
Optimization 

InWMC White Paper 

Indiana Water Monitoring 
Council White Paper 
 

• Which agencies are actively 
monitoring? 

• Where are the monitoring gaps? 
• Which sampling sites are co-

located at a gage so that loads 
can be calculated? 

• Where is continuous monitoring 
going on? 

• Which sites are being sampled  
by 2 or more agencies 



Water-Quality Monitoring in Indiana 

InWMC White Paper 

Discrete sampling  
 

• At least bimonthly 
sampling 
 

• All sites sampled for 
N and P 
 

• 13 agencies/groups 
 

• 311 sampling sites 
 



IDEM Major River Basins were used to 
identify 

InWMC White Paper 

missing sites 

West Fork White River 

Marion County 

Major River Basins 

Major River Basins 
• Spatial coverage 

• Important pour points 

 



Water Quality: Long running gages 

• Water quality 
sampling sites 

• Important for trends 

 



Water Quality: Co-located gages  

• Water quality 
sampling sites 
• Documents 154 

streamgages within 
10% of basin area 

• Loads and yields can 
be calculated 

• Are we missing key 
gages? 

 

 

InWMC White Paper:  
Optimizing water quality monitoring in IN 



   Water Quality: Supergages  

Map ID Number Sation ID Site Name

1 04092750 Indiana Harbor Canal at East Chicago, IN

2 05518000 Kankakee River at Shelby, IN

3 05515500 Kankakee River at Davis, IN

4 05517010 Yellow River nr Brems, IN

5 05517000 Yellow River at Knox, IN

6 05516665 Yellow River nr Oak Grove, IN

7 05524500 Iroquois River nr Foresman, IN

8 03353200 Eagle Creek at Zionsville, IN

9 03353420 School Branch at CR750N at Brownsburg, IN

10 03374100 White River at Hazleton, IN

11 03612600 Ohio River at Olmsted, KY

12 03254520 Licking River at Hwy 536 nr Alexandria, KY

13 03321500 Green River at Lock #1 at Spottsville, KY

14 03217200 Ohio River at Portsmouth, OH



Streamgage Scorecard 
  Metrics used for comparison 

• Streamflow 
• Discharge 

• Gage height only 

• Long-term streamgages (trends, climate change) 

• Hazards 
• Flood forecasting site 

• Emergency Manager site 

• FIM Library 

• Water quality 
• Co-located with QW sampling site 

• Continuous parameters 

• Supergage 

• 303d site 

 

 

Potential other 
optimization parameters 

Water Quality 
Needed WQ sites  
Threatened and endangered 
species 
Water quantity/water users 
issues 
DS of a reservoir 
Drinking water source 
Hazards 
DS of a reservoir   



Streamgage Scorecard 
• Which streamgages have the highest scores 

 

 

  
Optimization Scorecard 

Site 
number Station name Cooperator 

Active 
since 

Discharge 
site Temp Precip 

Has QW 
parameter 

Super
gage 

Used to 
calculate 

loads 

NOAA 
Forecast 

site 

Used 
by 

County 
EM 

FIM 
Library 

Total 
score 

05518000 KANKAKEE RIVER AT SHELBY, IN 
USACE/USGS NSIP 1922 

10 5 5 10 10 10 10 30 90 

03331500 TIPPECANOE RIVER NEAR ORA, IN 
INDNR/USGS NSIP 1943 

10 5 10 50 75 

03331753 TIPPECANOE RIVER AT WINAMAC, IN 
USGS NSIP/NIPSCO 

10 5 10 30 20 75 

05515500 KANKAKEE RIVER AT DAVIS, IN IDEM 1924 10 5 5 10 10 10 10 10 70 
05517500 KANKAKEE RIVER AT DUNNS BRIDGE, IN KRBC/USGS NSIP 1948 10 10 10 10 10 20 70 
03322900 WABASH RIVER AT LINN GROVE, IN USACE/USGS NSIP 1964 10 5 10 10 30 65 
03364000 EAST FORK WHITE RIVER AT 

COLUMBUS, IN INDNR/USGS NSIP 1947 

10 5 10 10 20 10 65 

03303280 OHIO RIVER AT CANNELTON DAM AT 
CANNELTON, IN USGS NSIP/USACE   

10 5 10 10 30 65 

03335500 
WABASH RIVER AT LAFAYETTE, IN INDNR/USGS 

NSIP/USACE 1923 

10 10 10 20 10 60 

03347000 
WHITE RIVER AT MUNCIE, IN 

INDNR 1930 
10 10 10 20 10 60 

03353200 
EAGLE CREEK AT ZIONSVILLE, IN 

INDNR/Zionsville/NSIP 1957 
10 5 5 10 10 10 10 60 

03374100 
WHITE RIVER AT HAZLETON, IN 

USGS NSIP 
10 5 5 10 10 10 10 60 

05524500 IROQUOIS RIVER NEAR FORESMAN, IN INDOT 1948 10 5 5 10 10 10 10 60 
03333050 TIPPECANOE RIVER NEAR DELPHI, IN INDOT/NIPSCO/USACE 1939 10 5 10 10 10 10 55 
03373500 EAST FORK WHITE RIVER AT SHOALS, IN USGS NSIP/USACE 1923 10 5 10 10 10 10 55 
05517000 YELLOW RIVER AT KNOX, IN INDOT 1943 10   5   10 10 10 10   55 



Thank you 
• Summary 

• We need to optimize our streamgage network to meet 
all cooperators needs and minimize costs 
 

• By understanding who has streamgage needs can we 
work together to find the necessary funding 

• Maumee River at Antwerp 

• Wabash River at New Harmony 
 

• By considering streamflow, flooding, hazards, and 
water quality needs at each site we can identify the 
most important sites in the state. 

 



THE END 
Jeff Frey 

USGS Ohio-Kentucky-Indiana Water Science Center 

jwfrey@usgs.gov 

(317) 600-2751 
 

Indiana Water Monitoring Council 

http://www.inwmc.org/ 
 

Indiana Silver Jackets 

https://silverjackets.nfrmp.us/State-Teams/Indiana 
 



USGS Streamgaging Network:  
How can we help you? 

Magnus R. Jolayemi; EIT, CFM 
Ohio-Kentucky-Indiana (OKI) 

USGS Water Science Center 



What is a Streamgage? 

• A device that provides continuous data on 

water level, streamflow, and/or water quality 
(precipitation/temperature) 

 



▪ Streamflow/discharge is the volume of water 

that passes a specific point in a stream per unit 

of time 

What is a streamflow (or discharge)? 



Over 9,000 Streamgages in the 

USGS Network 

100% Disc/Stage transmit data real-time 



USGS Indiana Real-time Continuous 

Water Monitoring Network 
    River Water level sites 

Discharge - 176  

   Index Velocity - 6 

Stage only – 32 
  

GW levels – 37 wells  
 

Lake/Reservoir levels – 13 
 

Rain Gages – 73 
 

Water Quality - 22 

    Super Gages - 10         



USGS Kentucky Real-time Continuous 

Water Monitoring Network 

    River Water level Sites 

Discharge - 204  

   Index Velocity - 6 

Stage only - 32  
 

GW Levels – 37 wells 
 

Lake/Reservoir levels - 12 

Rain Gages – 95 
 

Water Quality - 47 

   Super Gages - 2         



Data collection: Water level 

Multiple types of equipment are used 

to measure streamflow 

Water level sensor: 
 

• Stilling well 



Multiple types of equipment are used 

to measure streamflow (cont.) 

Water level sensor: 
 

• Bubbler system 

Data collection: Water level 



Multiple types of equipment are used 

to measure streamflow (cont.) 

Water level sensor: 
 

• Radar 

Data collection: Water level 



Multiple types of equipment are used 

to measure streamflow (cont.) 

Water level sensor: 
 

• Index velocity 

Side-looking doppler profiler 

Data collection: Water level 



 

• Provides visual check 

of the elevation of the 

water surface 
 

  

• Reading relies on the 

technician 

How do we assure continuous water 

level data is correct? 

“Reference gages” 

Data collection: Water level 

Staff gage 

Wire weight gage 

Electronic 

tape gage 



How do we get from water level to 

discharge? 

• Discharge is computed from 

the stage (water level) and area 

of the stream cross section 

 

 
 

• Discharge = Velocity * Area 

 

               Q = V * A 
 



What equipment is used to measure 

velocity? 

Streams and low flow 

in rivers 
• Wading 

 

• Bridges 

Data collection: Velocity 



What equipment is used to measure 

velocity? 

Big rivers and storms 

• Boats 

• Remote controlled 

Data collection: Velocity 
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Rating Curve 

Discharge Measurements 

The goal: Discharge values at all water levels 
  

How? Relation between stage and discharge 
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For accurate prediction discharge 

measurements must be collected at all 

flows  



What equipment is used to measure 

velocity? 

Price AA meter Acoustic Doppler Velocimeter 

(ADV) 



What equipment is used to measure 

velocity (cont.) 

▪ Acoustic Doppler 

Current Profiler (ADCP) 



Discharge measurements are 

collected 8 times per year at different 

flows and conditions 



Web Tools That Can Help Floodplain 

and Environmental Managers 

• Water Watch 
 

• Water Alert 
 

• Flood Inundation 

Mapper 



Web Tools: Water Watch 
Real-time dashboard of flooding/drought 

conditions nationwide  

http://waterwatch.usgs.gov 



Web Tools: Water Watch 
Historical archive by hydrologic unit map 

• Streamflow 

measurements 
 

• Shift information 
 

• Discharge 

Other data available 



Web Tools: Water Watch 
Duration hydrograph builder 

• Daily 

• 7 day 

• 14 day 

• 28 day 

 

Other data available 



Web Tools: Water Watch 
Rank floods by period of record 

• Puts existing floods 

into context 

 

Available for all sites 



Web Tools: Water Alert 
Get notified when stream levels rise 

• Texts or email 

• Daily updates or real-time 

• No limit on # of alerts 
 

• Available for: 

• Surface water 

• Groundwater 

• Precipitation 

 

Available for all sites 



Web Tools: Flood Inundation Mapping 
How will the flooding affect me? 

Collaboration with 

Indiana Silver Jackets: 

Hazard Mitigation Task 

Force  



Web Tools: Flood Inundation Mapping 
Where are these maps available? 

• In collaboration with: 
•  IN office of Community 

and Rural Affairs (OCRA) 

• INDOT 

• Fort Wayne 

 

 

37 FIM libraries  

online 



Flood Inundation Maps: 

translate a hydrograph 

into operational maps 

that communicate risk 

and consequences 



http://in.water.usgs.gov 

http://ky.water.usgs.gov 

For more information check out our 

webpages 


