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What is StreamStats?
 A map-based Web application that provides 

information that can be used by engineers, 
managers, and planners to make informed 
decisions on water-related activities

 Primary products are basin delineations, basin-
characteristic measurements, and estimates of 
streamflow statistics

 Version 3 released July 2015 
 Beta Version 4: released March 2016



StreamStats Beta Version 4
 Redesigned single user interface for all states
 Streamlined core functionality
 Map interaction that is more intuitive for users
 Improved communication with users 
 All functionality will be available as web services
 Batch processing will be available for multiple sites
 V.4 functionality not yet fully implemented for Iowa
 Users encouraged to provide feedback – Help button



How is StreamStats Information Used?

 Engineering Design—Bridges, culverts, roads, 
levees, dams, and other structures along streams; 
flood-plain mapping

 Water and Land Management—Water rights 
adjudication, in-stream flows, fish passage/habitat 
studies

 Water Quality Regulation—Low flows, perennial vs. 
intermittent streams (TMDL’s, NPDES Permits)



StreamStats Site Capabilities

 Provides published streamflow statistics and basin 
characteristics for USGS streamgages

 For user-selected ungaged sites:
• Delineates drainage basin boundaries
• Computes basin characteristics
• Provides estimates of streamflow statistics based 

on regression equations
• Allows for download of basin boundary shapefiles



StreamStats Implementation for Iowa
 90 regression equations from 4 USGS streamflow-

estimation reports will be implemented in StreamStats 
 StreamStats allows users to click on any ungaged or 

gaged stream site in Iowa and obtain estimates of 30 
streamflow statistics 

 7 low-flow statistics that include 4 annual and 2 
seasonal low-flow probabilities and the harmonic 
mean 

 15 flow-duration statistics that include 1% - 99% 
exceedance probabilities



StreamStats Implementation for Iowa
 8 peak-flow statistics that include 2- to 500-year 

recurrence-interval floods
 90-percent prediction intervals are computed for an 

ungaged site for the peak-flow & low-flow regression 
estimates

 Peak-flow equations were implemented in June 2013
 Low-flow and flow duration equations were 

implemented in July 2015



IA StreamStats app uses peak-flow regional-
regression equations published in SIR 2013-5086



Iowa 2013 Flood Regions
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518 streamgages used for defining six 
flood regions
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New Statistical Methodologies included in 
the Iowa Peak-Flow Estimation Study

 Flood-probability analyses include results of new 
statewide regional skew analysis (Bayesian 
GLS/WLS regression analysis – constant value -0.4)

 New flood-probability analysis method used - EMA 
(expected moments algorithm) with new MGB 
(multiple Grubbs-Beck) test for detecting low-outliers

 New optimization test used for selecting best 
transformation for drainage area for the regression 
analyses - either a log 10 or a power transformation



2013 Flood Region 1 Regression 
Equation

 Regression equations take the form:
Q1%=DRNAREA0.56610(0.917+0.567 I24H10Y-0.742 

CCM^0.55)

 where:
DRNAREA is drainage area, in square miles

I24H10Y is maximum 24-hour precipitation that 
occurs on average once in 10 years, in inches

CCM is constant of channel maintenance (DRNAREA/ 
total length of all streams in basin), in mi2/mi

(91 streamgages  used to develop equations)



2013 Flood Region 2 Regression 
Equation

 Regression equations take the form:
Q1% = 10(11.1 - 7.92 x DRNAREA^-0.031 -0.002 x DESMOIN     

-0.025 x BSHAPE)

 where:
DRNAREA is drainage area, in square miles

DESMOIN is percent area of basin within Des 
Moines Lobe landform region (percent area)

BSHAPE is a shape factor measure of basin 
shape computed as BASLEN2/DRNAREA

(176 streamgages  used to develop equations)



2013 Flood Region 3 Regression 
Equation

 Regression equations take the form:
Q1% = 10(6.41 – 3.06 x DRNAREA^-0.097 – 0.009 x KSATSSUR 

– 0.035 x BSHAPE)

 where:
DRNAREA is drainage area, in square miles

KSATSSUR is the average saturated hydraulic 
conductivity of soil (micrometers per second)

BSHAPE is a shape factor measure of basin shape 
computed as BASLEN2/DRNAREA

(127 streamgages  used to develop equations)



IA StreamStats app will use peak-flow regional-
regression equations published in SIR 2015-5055



Iowa Landform Regions
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Summary of flood-frequency-estimation 
comparison results from SIR 2015-5055

 For DA < 2 mi2, use of the TR-55 method for flood 
regions 1 and 3 and the 1987 RREs for flood region 2 
may provide the best overall results

 For DA from 2-20 mi2, use of the 1987 RREs for the 
Southern Iowa Drift Plain landform region and for 
flood region 3, the 2013 multi-var RREs for the Iowan 
Surface landform region, the 2013 or 1987 single-var
RREs for flood region 2, and the 2013 single-var RREs 
elsewhere may provide the best overall results



Iowa 1987 Hydrologic Regions

3

3

1

2

2

4

5



1987 Regional Regression Equations



2013 Flood Region 1 Drainage-Area 
Only Regression Equation

 Regression equations take the form:
Q1%= 462 DRNAREA0.524

 where:
DRNAREA is drainage area, in square miles



IA StreamStats app uses low-flow regional-
regression equations published in SIR 2012-5171



Northwest
Northeast

Southern

Iowa Low-Flow Regions



IA StreamStats app uses statewide flow-duration 
equations published in SIR 2012-5232



StreamStats Version 4 App



Watershed Delineation from a Point

1. User selects point on stream
2. Point is transferred to a cell in a flow-direction 

grid derived from a DEM
3. GIS determines boundary from flow-direction 

grid up to points at which the boundary for the 
new site intersects boundaries in boundary 
map layer

4. GIS accumulates all upstream areas and 
dissolves internal boundaries 



National
Hydrography
Dataset (NHD)

Watershed 
Boundary

Dataset (WBD)

National  
Elevation

Dataset (NED)

StreamStats Integrates NHD Streams, WBD 
Boundaries and NED Elevation in ArcHydro



Burning and Walling of DEM 

Forces DEM to agree with stream 
network and WBD or locally 

digitized drainage boundaries



12-digit HUCs Watershed Boundary Dataset
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StreamStats Version 4 App



ArcMap showing downloaded 
Shapefiles

Attribute table 
lists basin-

characteristic 
and flow-

statistic results



QUESTIONS



StreamStats Home Page
water.usgs.gov/osw/streamstats



State Applications



Iowa StreamStats Introductory Page

Lists statistics 
estimated

Gives report 
referencesLink to Iowa StreamStats application

Warnings,         
cooperative statement



StreamStats Home Page
water.usgs.gov/osw/streamstats



Version 4 User Interface

Click a state or region on the map or use the
search box to zoom to an area of interest

Location search

Zoom Level, Map Scale, Lat/Long
Zoom level 3



Version 4: Iowa User Interface

Base MapsExploration Tools

Zoom level 8

Zoom in to level 15 or greater to
enable the delineation tool 



Base Maps



Iowa User Interface without 
Streamgages

Search box reappears by clicking on
‘Select A State / Region’

Can zoom in and out with zoom tool or by scrolling,
and can drag map in any direction

Zoom level 8



Location Search

Supported search strings:
• Geographic Names Information System Locations
• USGS Sites
• Zip Codes
• Area Codes
• States
• Lat/Long (ie. ‘43.9,-72.1)
• Street Addresses

Zoom level 8



Location Search: Ames, IA: then 
click on Ames Story County, IA 

Project site

Need to select ‘Iowa’ as State
or Regional Study Area

Zoom level 14



How to Perform a Basin Delineation

Click the ‘Delineate’ 
button, then use your 
mouse or finger to click 
or tap a blue stream cell 
on the map

Project site

Base Map: ESRI ImageryZoom level 18



Watershed Delineation from a Point

1. User selects point on stream
2. Point is transferred to a cell in a flow-direction 

grid derived from a DEM
3. GIS determines boundary from flow-direction 

grid up to points at which the boundary for the 
new site intersects boundaries in boundary 
map layer

4. GIS accumulates all upstream areas and 
dissolves internal boundaries 



National
Hydrography
Dataset (NHD)

Watershed 
Boundary

Dataset (WBD)

National  
Elevation

Dataset (NED)

StreamStats Integrates NHD Streams, WBD 
Boundaries and NED Elevation in ArcHydro



Burning and Walling of DEM 

Forces DEM to agree with stream 
network and WBD or locally 

digitized drainage boundaries



12-digit HUCs Watershed Boundary Dataset
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Basin Delineation

Zoom level 11

Project site

Clear basin
Edit Basin
Continue



Select Scenarios
Select a scenario below, or expand the
‘Basin Characteristics’ panel to select
Specific basin characteristics. Next, click 
‘Continue’ to proceed.

One or more basin characteristics
must be selected from the ‘Basin
Characteristics’ dropdown above



Regression Based Scenarios

 Peak-Flow Statistics (8 flood-frequency 
statistics that include 2- to 500-year recurrence-
interval floods)

 Low-Flow Statistics (4 annual and 2 
seasonal low-flow probabilities)

 Annual-Flow Statistics (Harmonic mean)
 Flow-Duration Statistics (15 statistics that 

include 1% - 99% exceedance probabilities)



Peak-Flow Scenario

Select Peak-Flow Scenario
and click ‘Continue’ 



Build A Report

You can modify computed 
basin characteristics here, 
then select the types of 
reports you wish to 
generate. Then click the 
‘Build Report’ button



Peak-Flow Report: top half

Can enter a report title

Can enter comments

Map of basin

Lat/Long of project site



Peak-Flow Report: bottom half

Can enter a report title

Can enter comments

Lat/Long of project site

100 Percent Peak Region 1

Basin-
characteristic 

values

Peak-
Flow

Estimates

Download Basin or CSV or Print



ArcMap showing downloaded 
Shapefiles

Attribute table 
lists basin-

characteristic 
and flow-

statistic results



CSV Download



Low-Flow Report: bottom half
100 Percent Low Flow

Northwest Region

Basin-
characteristic 

values

Low-
Flow

Estimates



Annual-Flow Report: bottom half
100 Percent Low Flow

Northwest Region

Basin-
characteristic 

values
Harmonic Mean

Streamflow
Estimate



Flow-Duration Report: bottom half

Basin-
characteristic 

values

Flow-
Duration

Estimates



StreamStats Streamgage Information

Exploration Tools: Query Streamgages

Pop-up with two links appears
after clicking on streamgage symbol



StreamStats Streamgage Information

NWIS Link

StreamStats Link



StreamStats Streamgage Information

Descriptive information

Basin Characteristics



StreamStats Streamgage Information

Basin 
Characteristics



StreamStats Streamgage Information

Peak-flow statistics

Citation number to report with published statistic



StreamStats Streamgage Information

Low-flow and flow-duration 
statistics



StreamStats Streamgage Information

Cited reports which include 
published streamflow statistics



NWIS Streamgage Information

Summary of all available data



QUESTIONS


