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StreamsStats:

Delivering Streamflow
Information to the Public




StreamStats Web Application

m Provides estimates of streamflow statistics,
nasin and climatic characteristics, and other
iInformation for user-selected points on
ungaged streams

= Automatically measures basin and climatic
characteristics for ungaged sites using GIS

m Provides published streamflow statistics,
nasin and climatic characteristics, and other
Information for data-collection stations
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http://water.usgs.gov/osw/streamstats/idaho.html

[ 1 Fully implemented (Clickable)
[ ] Implemented and testing internally
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Need for Streamflow Statistics

= Water resources planning, management, and
permitting

= Flood-plain mapping
= Instream flow determinations for pollution and habitat

= Design and permitting of facilities such as
wastewater-treatment plants, hydropower plants, and
water-supply reservoirs

= Design of structures such as roads, bridges, culverts,
dams, and levees
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Manually Determining Basin
Characteristics

= A 10-square mile basin can take < 1 hour to > 1 day,
depending on characteristics measured, source
material, and expertise

m The required time increases exponentially with
Increasing watershed area because of the
Increasing dendritic patterns and logistical
problems when matching between map sheets
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ne manual process Is not completely repeatable
ne error introduced by determining basin

naracteristics probably is as large as the

uncertamty in the regressmn models
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Estimates for Ungaged Sites

m Streamflow Statistics are estimated from
regression equations that relate flows to basin
characteristics.

m Examples of basin characteristics: Basin area,
slope, shape, climate, vegetation cover, degree of
urbanization, geology, . . .

m Usually developed on a State-by-State basis
through the USGS cooperative program
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Example Regression Equation

= Regression equations take the form:
Q.00 = 0.471AFTES-E2TSH 0472

= where:
Q100 is the 100-year flood flow, cubic feet
per second
JAN IS drainage area, in square miles
= IS mean basin elevation, in feet

SH is a shape factor
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Regression Equations Available for
Wyoming

m Miller, K.A., 2003, Peak-flow characteristics of
Wyoming streams: U.S. Geological Survey
Water-Resource Investigations Report 03-4107,

19 p.

- Statewide peak-flow equations
= Lowham, H.W., 1988, Streamflows in Wyoming:
U.S. Geological Survey Water-Resources
nvestigations Report 88-4045, 78 p., 1 pl.

+ Statewide annual-mean flow equations
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Regression Equations Avallable for
Wyoming (continued)

= Rankl & others, 1994, Wind River and part of
Bighorn River, WRIR 94-4014

+ Monthly flow equations for Wind River and part of
Bighorn River drainage basins

= Mason & others, 2005, Sweetwater County

= Annual, monthly, low, peak flow, and flow-duration
equations, 29 sites

m Bartos & others, 2006, Carbon County

- Annual, monthly, low, peak flow, and flow-duration
equations, 26-42 sites



http://water.usgs.gov/osw/streamstats/idaho.html

System Design

Map
Client Server
Data
Server
Web
Client
Server
Client Application -

Database

Server
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User Interface ...

m Displays maps and enables site selection

m Displays default data layers for selected scale
ranges and allows adding/subtracting map
layers

= Zoom and pan to places of interest

= Zoom to named geographic location or stream

m Evaluate basin boundaries in the map frame

= Print maps and download data shown in the
NETRIEINE
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http:/fstreamstats. usgs.gov - USGS | StreamStats - Microsoft Internet Explorer
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Example Point Selection

-
23 hitp:Hstreamstats. usgs.gov - USGS ID StreamStats - Microsoft Internet Explorer
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Drainage Boundaries

1. User selects point on stream

2. Pointis 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
NETREVE

4. GIS accumulates all upstream areas and
dissolves internal boundaries
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Example Drainage Boundary
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2 hitp:/istreamstats.usgs.gov - Streamstats Report - Microsoft Internet Explorer [:]@
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Example Outpu

{

B SLNEQAImMSals SES - 20 - 2INEAmMsials

Eile Edit Wi Favorites Tools

e -

Streamflow Statistic

Date: Thu Aug 24 2006 11:47:31
Site Location: Idaho

Latitude: 43.6153

Longitude: -110.8223

Drainage Area: 13.9 mi2

s Report

Search ~ by ) Eijlocked "“1:: Check

StreamSrtals

-

% SuboLink -

wWarning from delineation: OUTSIDE OF IDAHO: STREAMFLOW ESTIMATES CONSIDERED MNOT WALID

Feak Flow Basin Characteristics
100%% Peak Flow Region 8 (132.9 miZ2)
Parameter

Drainage Area (square miles)
Mean Basin Slope from 20m DEM (percent)

Slopes Greater Than 20 Percent (percent)

Low Flow Basin Characteristics
100%% Low Flow Region 8 (12.9 mi2)
Parameter

Drainage Area (square miles)

Percent Forest (percent)

Mean Arnnual Precipitation (inches)

Mean Basin Elevation (feet)

Me=an Basin Slope from 20m DEM (percent)

Slopes Greater Than 20 Percent (percent)

Value
12.9 (belowe min walue 16.2)
256.7
59.4 (above max value 56)
9020 (abowve max valle 28951
4.7
65,2

2.3
14.2
5691.9
5.1
1.2

=]
8951
49,7
85.6

E Cpkions

Warning: Some parameiers are ouiside the sugpested range. Bsfimaies will be exirapolations Witk wmlnoneg

SFFOFE.

= | Done
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Example Output

.
http:/istreamstats. usgs.gov - Streamstats Keport - Micro Erne : _J_J.._l

File Edit Yiew Favworites Tools  Help

gle - G| search - & T EJSbIDckEd AEC Check = 5 Autolink - EOptiDns

Streamflow Statistics

Equivalent = gp-Percent Prediction Interval

Flow (ft3/s) Prediction Error vears of

Statistic
{percent) record MinimLn Maxinm

Peak-Flow Statistics

Q1.5
Qz

Q2.33

05

Q10 86
Q25 103
QS0 114
(100 129
Q200 140
QS00 148

2 | Done ) Internet
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=

Example Output

nitp:/isireamstals. usgs.go treamstats Report - Microsoft

LILARELS

= 0

File

Edt Miew Favorites Tools Help

G| search ~ & §2 53 blocked

gIg ~

Streamflow Statistics

Standard Error

Flow (ft3/s) {percent)

Statistic

Mean Annual Flow Statistics

(BF|

January Flow-Duration Statistics
Jar_Q20

Jan_0Q50
Jan_Q80

February Flow-Duration Statistics
Feh Q20

Feb_0S0
Feb_0&0

™arch Flow-Duration Statistics
Mar_220

Mar_250
Mar_C80

April Flow-Duration Statistics
Apr_20

Apr_Qs0

Done
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A hitp:/hwaterdata.uss.gov - USGS 13016305 GRANITE C AB GRANITE C SUPPLEMENTAL,, NR MOOSE, WY - Microsoft Internet Explorer [ |[E1][X]

National Water Information System: Web Data Lategory: Geographic Area:
T e

USGS 13016305 GRANITE C AB GRANITE C SUPPLEMENTAL, NR MOOSE, WY
Available data for this site

Stream/River Site Description

LOCATION
Latitide 43°36'14", Longitude 110°48'17" MNADZ2Y
Teton County, Wyoming |, Hydrelogic Ut 17040103

DESCRIPTION
Dramage area: 14.9 square miles
Datum of gage: 6,400 feet above sealevel WNGEVD29,

AVATLABLE DATA:
Data Type Begm Date | End Date |Count
Real-time This is a real-time site
Peak streamflow 1895-07-0% 12005-06-22 11
Daily Data
Dizcharge, cubic feet per second  |1895-06-02 2006-08-23 | 4101
Daily Statistics
Dizcharge, cubic feet per second | 1935-06-02 [2005-09-30 | 3774
MMonthly Statistics
Dizcharge, cubic feet per second | 1995-06 2005-09
Annual Statistics
Dizcharge, cubic feet per second | 1995 20035

OFERATION:
Eecord for this stte 13 mamtained by the TT3GS Wyoming Water Science Center

Email cuestions about this site to "Water Webserver Team
# Internet
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A hitp:/imwis.water data. uss.gov - USGS Real-Time Water Data for USGS 13016305 GRANITE C AB GRANI - Microsoft Internet Explorer [ |[E1][X]

National Water Information System:
S Interface Realtime v [ United States v

USGS 13016305 GRANITE C AB GRANITE C SUPPLEMENTAL, NR MOOSE, WY
PROVISIONAL DATA SUBJECT TO REVISION

Available data for this site  EEGEETLI=ERE S EER T =R

Site home page
. Site inventory review (internal) ]
Station operated by the T3, Geolog s servation

District.

Time-series: Daily d
Available Parameters Time-series: Daily statistics
[]|all 4 svailahle Parameters fo| 1 ime-series: Monthly statistics
= Time-series: Annual statistics
00060 Discharge Surface-water: Peak streamflow
00065 Gage height (from Do|Surtace-water: Field measuremernts
Offsite: ERA Surf yourWatershed
70963 DCP battery voltage |Check national server for more infarmation

72114 DCP TransmittedPower

Discharge, cubic feet per second

Most recent value: 13 08-24-2006 02:00

USGS 13816385 GRANITE C AB GRANITE C SUPPLEHENTAL, NR HOOSE, HY

# Internet
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StreamStats Benefits

m Published statistics are readily available
= Ungaged site process takes < 10 minutes

m Large collections of maps, equipment, and software
are not necessary

= Consistent information delivery
m Little or no additional error Is introduced

m Only basic understanding of hydrology, computer
science, geographic analysis Is needed

= Reduced information requests
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