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Objectives of Presentation

= Explain what StreamStats is

= Describe current status and implementation
process

= Explain StreamStats components and their
functionality

= Tour of web pages
= Describe planned additional functionality
= Live demonstration
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What is StreamStats?

= A map-based Web application that provides
information that can be used by engineers,
managers, planners, and others to make
informed decisions on water-related activities

= Primary product is streamflow statistics, such
as 100-year flood, mean flow, 7-day, 10-year low
flow, etc.

= Allows analysis of upstream/downstream
relatlons along streamsand water use




How is StreamStats Information Used?

= Engineering Design—Bridges, culverts,
flood-plain management

= Water and Land Management—Water rights
adjudications; water & land-use planning; in-
stream flow, fish passage, & habitat studies

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

= Design of Sampling Networks—Cover a
range of desired flows
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Development Team

= John Guthrie, RMMC, programmer

= Al Rea, ID WSC, GIS specialist

= Kernell Ries, OSW, hydrologist, coordinator
= Pete Steeves, MA WSC, GIS specialist

= Dave Stewart, OSW, GIS specialist

m Consultants
* ESRI
* Aqua Terra
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State Implementation Process

= Usually funded through cooperative
agreements with local agencies

1. Local USGS Water Science Centers (WSC)

* Prepare GIS datasets
* Populate database of statistics for USGS gages

2. Development team sets up internal test site
3. WSC evaluates accuracy of internal test site

4. Development team and/or WSC makes any
needed changes

s Site is made available to public




StreamStats Status March 2014

N Fully Implemented

: [  Delineation and basin characteristics only L

[  Undergoing final testing
B  undergoing Implementation
[ Not participating

’ Regional study

31 states fully
implemented

1 state partly
implemented

9 states in
implementation
process

= Regional Studies

* Connecticut River Basin
implemented

* Delaware River Basin partly
implemented

* Rainy River Basin
in development




StreamStats Components

m USGS Station Statistics site

* National site that provides information for data-
collection stations only

= State Applications

* Separate application for each state

* All raster (watershed) and vector (network) analysis
performed here

* Functionality varies

y ArcGIS Server 9 2 based (soon to be 10 1 platform)




GIS Data Preparation

= Data preparation and watershed characteristics
measurements done using the ESRI ArcHydro
Data Model and USGS Tools
= Data for boundary delineation
* DEM - National Elevation Dataset (NED)
* Stream network — National Hydrography Dataset (NHD)
* Basin boundaries — Watershed Boundary Dataset (WBD)
= DEM forced to conform with stream network
and basin boundary datasets
m Standard data processing is done by 8-digit
WBD (HUC)
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Burning and Walling

Forces DEM to agree with stream
network and WBD or locally
dlgltlzed dralnage boundarles _

ZUSGS




StreamStats Home Page

http://streamstats.usgs.qov

{= Welcome to StreamStats - Microsoft Internet Explorer provided by MD-DC-DE WSC
@.\___/. - [ghttp:,l',l’water.usgs.gov,l’osw,l’streamstats,l’

File Edit ‘Wew Favorites Tools Help

{3 ﬁ'ﬁ? [%Welcome to StreamStats l l f-} 7 D g_g: 7 l-_;}Eage - ’j Tools -

ﬁ USGS Home
“ Contact USGS

science for a changing world - Search USGS

Internet Explorer 5 or above
Screen resolution of 1024x768

StreamStats is 3 Web-based tool that allows users to obtain streamflow statistics, drainage-basin
characteristics, and other information for user-selected sites on streams. StreamStats users can
choose locations of interest from an interactive map and obtain information for these locations. If a

News user selects the location of a U.S. Geological Survey (USGS) data-collection station, the user will
get previously published information for the station from a database. If a user selects a location
StreamStats Description where no data are available (an ungaged site), a Geographic Information System (GIS) program will
estimate information for the site. The GIS program determines the boundary of the drainage basin
Ungaged Sites above the site, measures the physical characteristics of the drainage basin, and solves the
appropriate regression equations to estimate streamflow statistics for the site. The results are
Data-Collection Stations presented in a table and a map showing the basin outline. The estimates assume natural flow

conditions at the site. In the past, it could take an experienced person more than a day to estimate

StreamStats Limitations this information for an ungaged site. StreamStats reduces the effort to only a few minutes.

Separate applications have been established for each state that has implemented StreamStats. The
state applications provide access to all of the functionality that is available for the state. The State
Applications link at the left provides access to the individual applications. In addition to the state
applications, a separate application has been established for serving information for USGS data-
collection stations throughout the Nation. The USGS Station Statistics link to the left provides
User Instructions access to this application.

State Applications

USGS Station Statistics

Definitions Some StreamStats options will not work in Netscape. The application continues to be improved and
expanded. Please continue to come back to this page to see future enhancements. Contact us if

Basin Characteristics you have any questions.

Streamflow Statistics Users should familiarize themselves with StreamStats Description, Instructions, and
Limitations (using the links on the left) before utilizing the application.

StreamStats Fact Sheet
The StreamStats Web application provides access to automated procedures and very

Frequently Asked Questions large, complex data sets. These data sets are known to contain occasional errors.

Users are hereby advised to carefully check all results for accuracy and to exercise

their own professional judgment in evaluating the appropriateness of the results for

their application. Basin delineations in particular frequently have been found to be

. erroneous. The Web site provides tools and base maps useful for verifying the

Internal Links accuracy of the basin delineations. v

Talks and Other Info

Yocne & Internet 100 -




StreamStats Home Page

http://streamstats.usgs.qov

{= Welcome to StreamStats - Microsoft Internet Explorer provided by MD-DC-DE WSC
@.\___/. - [ghttp:,l',l’water.usgs.gov,l’osw,l’streamstats,l’

File Edit ‘Wew Favorites Tools Help

{3 ﬁ'ﬁ? [%Welcome to StreamStats l l f-} 7 D g_g: 7 l-_;}Eage - ’j Tools -

ﬁ USGS Home
“ Contact USGS

science for a changing world - Search USGS

Internet Explorer 5 or above
Screen resolution of 1024x768

StreamStats is 3 Web-based tool that allows users to obtain streamflow statistics, drainage-basin
characteristics, and other information for user-selected sites on streams. StreamStats users can
choose locations of interest from an interactive map and obtain information for these locations. If a

News user selects the location of a U.S. Geological Survey (USGS) data-collection station, the user will
get previously published information for the station from a database. If a user selects a location
StreamStats Description where no data are available (an ungaged site), a Geographic Information System (GIS) program will
estimate information for the site. The GIS program determines the boundary of the drainage basin
Ungaged Sites above the site, measures the physical characteristics of the drainage basin, and solves the
appropriate regression equations to estimate streamflow statistics for the site. The results are
Data-Collection Stations presented in a table and a map showing the basin outline. The estimates assume natural flow

conditions at the site. In the past, it could take an experienced person more than a day to estimate

StreamStats Limitations this information for an ungaged site. StreamStats reduces the effort to only a few minutes.

Separate applications have been established for each state that has implemented StreamStats. The
state applications provide access to all of the functionality that is available for the state. The State
Applications link at the left provides access to the individual applications. In addition to the state
applications, a separate application has been established for serving information for USGS data-
collection stations throughout the Nation. The USGS Station Statistics link to the left provides
User Instructions access to this application.

State Applications

S5GS Station Statistics

Definitions Some StreamStats options will not work in Netscape. The application continues to be improved and
expanded. Please continue to come back to this page to see future enhancements. Contact us if

Basin Characteristics you have any questions.

Streamflow Statistics Users should familiarize themselves with StreamStats Description, Instructions, and
Limitations (using the links on the left) before utilizing the application.
StreamStats Fact Sheet
The StreamStats Web application provides access to automated procedures and very
Frequently Asked Questions large, complex data sets. These data sets are known to contain occasional errors.
Users are hereby advised to carefully check all results for accuracy and to exercise
their own professional judgment in evaluating the appropriateness of the results for
Talks and Other Info their application. Basin delineations in particular frequently have been found to be
» . erroneous. The Web site provides tools and base maps useful for verifying the
( Internal Links accuracy of the basin delineations. v
A Soone & Internet 100 -




ew National Station Statistics Site
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Streamgage Reports

(= StreamStats Data-Collection Station Report - Microsoft Internet Explorer provided by MD-DC-DE WSC

SAZ Ig s dev.cr Usgs. gov,/gagepages himli 13200000, bk v| /[ x |_t—' —

© FEile Edit View Favorites Tools  Help

r
{= StreamStats

5 Favorites |2 Streamstats Data-Collsction Station Report ' C My v Bl [0 dmy v Page - Safety - Toos - @@

Number_of years_to _compute_BFI years
Std_dev_of_annual_BFI_values dimensionless
Precipitation Statistics

f"Sﬂ HIDIDTIJt['IJI] ' 24_Hour_2_Year_P_r§ ci p_|t&1t| on i nches

Click on a g4 Mean_Annual_Precipitation inches

additional i} Temperature Statistics
Mean_January_Temperature degrees F
Mean_July_Temperature degrees F
Mean_Min_January Temperature degrees F

& e Lowal Citations

A Miscellanes

A Unknown
HUC &

[ HUE 12

Citation Number Citation Name and URL

00 none

Ky Imported from Basin Characteristics file

38 Horness, J.E . and Berenbrock, Charles, 2001, Estimating Monthly and Annual Streamflow Statistics at Ungaged
Sites inIdaho; U.S. Geological Survey Water-Resources Investigations Report 01-4093, 36 p.

39 Berenbrock, Charles, 2002, Estimating the Magnitude of Peak Flows at Selected Recurrence Intervals for
Streams in ldaho: U.S. Geological Survey Water-Resources Investigations Report 02-4170, 59 p.

40 Horness, J.E . and Berenbrock, Charles, 2003, Estimating the Magnitude of Bankfull Flows for Streams in ldaho:
U.S. Geological Survey Water-Resources Investigations Report 03-4261, 36 p.

41 Wolock, D.M., 2003, Flow characteristics at U.S. Geological Survey streamgages in the conterminous United
States: U.S. Geological Survey Open-File Report 03-146_digital data set

42 Wolock, D.M., 2003, Base-flow index grid for the conterminous United States: U.S. Geological Survey Open-File
Report 03-263_digital data set
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Current Streamflow Conditions

{= USGS WaterWatch, -- Streamflow conditions - Microsoft Internet Explorer, provided by MD-DC-DE WSC
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Duration Hydrographs

{= USGS WaterWatch, -- Streamflow conditions - Microsoft Internet Explorer, provided by MD-DC-DE WSC
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Retrieve Streamgage Statistics

{= USGS WaterWatch, -- Streamflow conditions - Microsoft Internet Explorer, provided by MD-DC-DE WSC

@ i E 0500 "I || X -" cormpendiurn definition | o~

Eile Edit Wiew Favorites Tools  Help

Vg Favarites |28~ | @ erasy... |@FTPdr.,. BPUngage.. |@QUSEs.. |BBUSE. X \BEUSGSR.. fi- B - 2 & - Pae- Safety- Took- @-

>3

¥ Find: |Iouisville | Previous  Mext |z| Cptions -

Site keywords: 01162500 | Flows: Annual 7-tay lowestfiow v | |GO

Animation

UsGs 01162500 PRIEST BROOK NFAR WINCHENDON, Ma
Toolkit Drainage Area: Square Miles, Length of Record: 91 Years

100000
Additional Information beg dt:

end dt:

About Water\Watch
nval:

mean:

std:

min:

pl5:

pli:

p25:

ps0:

pTo:

Discharge, in Cubic Feet Per Second

pol:
po5:

max:

1 2 5 10 20 30 40 50 60 FO 80 Qo 95 93 99
Percentage of time indicated walue was egualled or exceeded

2 - Site Drainage No. of
| mMap | Satellite e Mame (mi2) Years

%
Wi

& %J Local intranet h v H100%




StreamStats Home Page

http://streamstats.usgs.qov

{= Welcome to StreamStats - Microsoft Internet Explorer provided by MD-DC-DE WSC
@.\___/. - [ghttp:,l',l’water.usgs.gov,l’osw,l’streamstats,l’

File Edit ‘Wew Favorites Tools Help

{3 ﬁ'ﬁ? [%Welcome to StreamStats l l f-} 7 D g_g: 7 l-_;}Eage - ’j Tools -

ﬁ USGS Home
“ Contact USGS

science for a changing world - Search USGS

Internet Explorer 5 or above
Screen resolution of 1024x768

StreamStats is 3 Web-based tool that allows users to obtain streamflow statistics, drainage-basin
characteristics, and other information for user-selected sites on streams. StreamStats users can
choose locations of interest from an interactive map and obtain information for these locations. If a

News user selects the location of a U.S. Geological Survey (USGS) data-collection station, the user will
get previously published information for the station from a database. If a user selects a location
StreamStats Description where no data are available (an ungaged site), a Geographic Information System (GIS) program will
estimate information for the site. The GIS program determines the boundary of the drainage basin
Ungaged Sites above the site, measures the physical characteristics of the drainage basin, and solves the
appropriate regression equations to estimate streamflow statistics for the site. The results are
Data-Collection Stations presented in a table and a map showing the basin outline. The estimates assume natural flow

conditions at the site. In the past, it could take an experienced person more than a day to estimate

StreamStats Limitations this information for an ungaged site. StreamStats reduces the effort to only a few minutes.

Separate applications have been established for each state that has implemented StreamStats. The
state applications provide access to all of the functionality that is available for the state. The State
Applications link at the left provides access to the individual applications. In addition to the state
applications, a separate application has been established for serving information for USGS data-
collection stations throughout the Nation. The USGS Station Statistics link to the left provides
User Instructions access to this application.

USGS Station Statistics

Definitions Some StreamStats options will not work in Netscape. The application continues to be improved and
expanded. Please continue to come back to this page to see future enhancements. Contact us if

Basin Characteristics you have any questions.

Streamflow Statistics Users should familiarize themselves with StreamStats Description, Instructions, and
Limitations (using the links on the left) before utilizing the application.
StreamStats Fact Sheet
The StreamStats Web application provides access to automated procedures and very
Frequently Asked Questions large, complex data sets. These data sets are known to contain occasional errors.
Users are hereby advised to carefully check all results for accuracy and to exercise
their own professional judgment in evaluating the appropriateness of the results for
Talks and Other Info their application. Basin delineations in particular frequently have been found to be
» . erroneous. The Web site provides tools and base maps useful for verifying the
( Internal Links accuracy of the basin delineations. v
A Soone & Internet 100 -




State Applications

—

{2 State Info - Microsoft Internet Explorer provided by MD-DC-DE WSC
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Massachusetts Introductory Page

{= StreamStats in Massachusetts - Microsoft Internet Explorer provided by MD-DC-DE WSC
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StreamStats Limitations

State Applications
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Definitions
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Best viewed in Internet Explorer 5 or abows
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Lists statistics
estimated by
regression equations

Massachusetts

Attention!

A new equation for estimating the probability of perennial flow and several new tools have been added to this application.

StreamStats for Massachusetts can be used to estimate the long-term 3%-, 98-, 95-, 90-, 83-, 80-, 753-, 70-, 65-, 60-, 35-,
and 50-percent duration flows, the 7-day, 2-year and the 7-day, 10-year low flows, and the August median flow for ungaged
sites (Ries and Friesz, 2000). An equation for estimating the probability of a stream flowing perennially zlso is available (Bent
and Steeves, 2006). The reports below present the equations used to estimate the flow statistics, describe the errors
associated with the estimates, and describe the methods used to develop the equations and to measure the basin
characteristics used in the equations. Users should familiarize themselves with the report before using StreamStats to obtain
estimates of streamflow statistics for ungaged sites.

Gives report
citations

s Ries, K.G. III. and Friesz, P.1., 2000, Methods for estimating low-flow statistics for Massachusetts streams: U.5.
Geolegical Survey Water Resources Investigations Report 00-4135, 81 p.

s Bent, G.C.. and Steeves, P.A., 2006, A revised logistic regression equation and an automated procedure for mapping the
probability of a stream flowing perennially in M husetts: U.5. Geological Survey Scientific Investigations Report
2006-5021, 107 p., 1 CD-ROM.

Describes ph sical
The equations are applicable for most areas of Massachusetts except eastern Buzzards Bay, Cape Cod, and the Island I [ lt f Il bl I lt

regions, and the main branches of the Connecticut and Merrimack Rivers. Estimates obtained from the equations assume
natural flow conditions at the site.

For the equations frem Ries and Friesz (2000), StreamStats reports the uncertainty of the estimates for basins with drainage
zreas between 1.61 and 148 mi’. For equations from Bent and Steeves (2006), StreamStats reports the uncertainty of the

estimates for basins with drainage areas between 0.01 and 1.9 mil. Errors for basins vith drainage areas beyond these
bounds are unknown.

Link to application

The "Estimate Flows Using Regression Equations” tool provides flow statistics at most any site, but better estimates of
streamflow statistics generally can be obtained by using the "Estimate Flow Based on Similar Streamgaging Statigoss E]
site of interest has = drainage area that is between 0.2 and 1.5 times the drainage area for an gagac il e same
stream. The Ries and Friesz [2000) report describes the basis for implementing this_ga

wctive Map >

StreamStats for Massachusetts was developed in cooperation with the former Massachusetts Department of Environmental
Management, now part of the Massachusetts Department of Conservation and Recreation. Additional support for StreamStats
vas provided by the Massachusetts Department of Envirenmental Protection and the Massachusetts Gecgraphic Information

Other issues,
cooperative statement

‘-j Local intranet




Massachusetts User Interface

{= USGS StreamStats - Microsoft Internet Explorer provided by MD-DC-DE WSC
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Zoom-To Tools
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Help

r
{= Streamstats Application Help - Microsoft Internet Explorer, provided by MD-DC-DE WSC

| ﬁ http: ffstreamstatsags. or usgs, gov/ma_ssfHelpfdefault, htm

a USGS = |
Massachusetls StreamSitars

Help that is e
specific to

Search for features Using the keyboard
Measure distance and area Using the Overview and Magnifier

St re a m Stats Using Results Using the Toaolbar
| |
Is u n d e r Waorking with layers and map contents
M O re StreamStats User Instructions

System reqguirements
Frequently asked questions and troubleshooting

I n fo rm at i o n Getting more help and information
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Working With Panels
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{= USGS StreamStats - Microsoft Internet Explorer provided by MD-DC-DE WSC
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User Interface with NHD Gages and Dams

[ {2 USGS StreamStats - Microsoft Internet Explorer provided by MD-DC-DE WSC
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Select Ungaged Site
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Delineated Basin
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Flow Statistics from Regression Equations
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Flow Statistics from Regression Equations
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Example Regression Equation

= Q,, = 5.39DA%S74(E/1000-113p118

where
* Q,q, is the 100-year flood, in feet*/second
* DA is Drainage Area, in square miles
* E is mean basin elevation, in feet

* P is mean annual precipitation, in inches

Citation: Berenbrock, Charles, 2002, Estimating the Magnitude
of Peak Flows at Selected Recurrence Intervals for Streams in
Idaho: U.S. Geological Survey Water-Resources Investigations
Report 02—4170 59 p
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Get Basin Characteristics
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Flow Estimation Based on a Similar Gage
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Flow Estimation Based on a Similar Gage
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Flow Estimation Based on a Similar Gage
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National Hydrography Dataset

= Digital representation of streams, water bodies,
and wetlands shown on USGS topographic maps

* Medium resolution from 1:100,000-scale maps
* High resolution from 1:24,000-scale maps

= Connections through water bodies, wetlands, road
crossings made to provide continuous network

= Navigation to upstream and downstream events

= Numerous national datasets linked as events to
NHD (http://nhd.usgs.gov/) by reach addressing
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Network Navigation/NHD Reach Indexing

Explanation

B  User-selected site

A Streamgaging station

\ Dam site

f Point discharge

@% Water withdrawal
Biological sampling site

StreamStats provides reach addresses
for user-selected sites, consisting of
reach number and percentage distance

from downstream end of reach
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Network Trace Configuration
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Set Stream Network to Display
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Upstream Network Trace
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Adhoc Upstream Trace
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Adhoc Downstream Trace
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Terrain Profile Tool
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Raindrop Trace to Network
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Trace Flow Path within Watershed

r’ Plot of distance vs elevation HUC:01100005 1362 points. - Microsoft Internet Explorer provided by MD-DC-DE WSC
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Reach Navigation Applications

Identify upstream/downstream point events, such as
dams, point discharges, data-collection sites

Compute distance (i.e. to nearest upstream dam)

Sum (i.e. of all upstream/downstream public water
supply sites)

Point event attribute queries (i.e. total impounded area
upstream)

Trends (altered flow impacts moving downstream)

Cross table referencing (i.e. relate dam locations to
gage locations)

Linear event summaries (i.e. total length of all reaches
that are bordered by impervious area)




Water-Use Summaries

= Summaries of upstream water-use are provided
in the output for ungaged sites in Maryland

= Functionality developed by linking StreamStats
to data in USGS SWUDS water-use database

= Simple accounting of withdrawals and
discharges

= Does not account for what happens in between

= Functionality is in development for NJ

m Other states interested (PA, NY, MA)




Water-Use Summary
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Detailed Water-Use Site Information

Available only for users with

login privileges (mostly gov’t
agencies)




Custom State App Functionality

KY — Web service for estimation of daily time series of
precipitation and temperature (not on user interface)

IN - “Coordinated” discharge estimates

MD - Water-use summaries in ungaged site outputs
PA - Desktop application incorporating water use

ID and MA - Estimation of probability of perennial flow

Daily flow estimation for Connecticut R. Basin, in
development for Delaware R. Basin, NY, PA




StreamStats Web Services

Available for: See Available Web Services
= Basin delineation link from StreamStats

_ _ __ home page for more
= Gaging station statistics

ZUSGSE T

. Ungaged Site Streamstats o
statistics

= Compute NHD reach
and measure

= More coming




StreamStats Results in Google Earth
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Questions or Suggestions?

= URL
* http://streamstats.usgs.gov
= Team email
* GS-W StreamStats@usgs.gov




