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StreamStats-

Approaches for Estimating
Basin and Streamflow
Characteristics for
Montana

In cooperation with

Montana Department of Natural Resources

+= and Conservation, Montana Department of
. Transportation, and Montana Department

of Environmental Quality

Milk River at Eastern Crossing of Int. Bndry



StreamStats - Web Application
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" Nationally standardized web tool developed by USGS
Office of Surface Water

" For gaged sites: provides published streamflow
statistics and basin characteristics

" For ungaged sites: solves previously published
regression equations to estimate streamflow statistics
using basin characteristic data

® User access via an interactive map
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StreamStats Coverage for MT

CANADA

NORTH DAKOTA

SOUTH DAKOTA




What are Streamflow Characteristics
and why are they important?

" Ways to summarize streamflow data : 9'
\;»"
" Basic summary statistics \})&’

" Range (e.g. max, min) Qﬁﬁ
" Mean (e.g. daily, monthly) = e R

" Flow-duration analyses (e.g.
exceedance flows)

" Frequency analyses (e.g. 100-year
flood)

" Intended use determines type of
analyses and data period
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Steps for developing StreamStats

1. Compute streamflow characteristics for
discontinued and active gages in Montana
and surrounding areas.

100,000
" Compute flood
frequencies

" Compute low
flow and
median flow
characteristics
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RECURRENCE INTERVAL, IN YEARS




Low Flow Statistics
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Flood Frequencies

1,000,000

Yellowstone River at Miles City
Pre-regulation 1923-1964
Post-regulation 1965-2011
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Steps for developing StreamStats

2. Prepare GIS data for computing basin
characteristics (BCs)

" Drainage area

Montana
[ | Sl O p e i Average Annual Precipitation, 1971-2000
" Elevation
" Shape

" Climatic characteristics,
e.g. precipitation,
evaporation, air

temperature
= | and-cover/use
. 1e1s [ o5
" Soils/geology o
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Basin Characteristics Report STUDY AREA

Site Idenification Number: 06090800 MT-D-WY ONLY
Station Name: Missouri River at Fort Benton, MT MT ONLY
CONTDA Area that contributes flow to a point on a stream, in square miles. 24297.24
PERIMMI Basin perimeter, in miles. 1781.47
COMPRAT :r:'l:asure of basin shape related to basin perimeter and drainage 3.22
- ELEV Mean Basin Elevation in feet. 6000.44
aS I n ELEVMAX Maximum basin elevation in feet. 11267.74
MINBELEV Minimum basin elevation in feet. 2616.76
Maximum - minimum elevations, in feet. 8650.98
- - Percent of basin above 5,000 feet elevation. 70.58
( : Percent of basin above 5,500 feet elevation. 60.07
h a r aC t e r I S t I C S Percent of basin above 6,000 feet elevation. 49.94
Percent of basin above 6,500 feet elevation. 39.21

Percent of basin above 7,000 feet elevation. 27.77
Mean basin slope computed from 30 m DEM, in percent. 19.62

G r e e n = C u r r e n t | y aV al | . SLOP30_30M Percent area with slopes greater than or equal to 30 percent from 2414

30-meter DEM.

G r ey_ m 0 St W i | | b e a.V ai I . NFSL30_30M ::::::: ::;3:1 v;:l:nz:;::h[;f;;ng slopes greater than or equal to 30 7.90

SLOP50_30M Percent area with slopes greater than or equal to 50 percent from 7.43

B I u e-d a't a C O Ver i n g MT O n |y FOREST f’:-r:n::terof[):xin covered by forest. 33.69

. Percent of urban land cover determined from NLCD 2001 & CIRCA
Red-data covering US only URBAN. 2000 and cover dataset bt
Percent of wetland land cover determined from NLCD 2001 &
L, CIRCA 2000 land cover dataset.
PCTDADAMS Percentage of drainage area upstream of NID dataset.
LAKEAREA Percent of basin in lakes, ponds, and reservoirs.
AG_OF DA Percent of agricultural land cover determined from NLCD 2001 &
e CIRCA 2000 land cover dataset.
IRRIGATED Percent of basin under some irrigation regime.
PRECIP Mean Annual Precipitation, in inches.
124H2Y Maximum 24-hour precipitation that occurs on average once in 2
years, in inches - Equivalent to precitation intensity index.
124H100Y Maxlmun:l 24-hour precipitation that occurs on average once in 100
years, in inches.
MAXTEMP Mean annual maximum temperature in degrees Celsius.
MINTEMP Mean annual minimum temperature in degrees Celcius.
MARMAXTMP  Mean maximum March temperature in degrees Celsius.
MARAVTMP Mean March temperature in degrees Celsius.
SPRINGAVET Spring rr!ean evapotranspiration March - June (2001 - 2011), in
average inches per month.
Summer mean evapotranspiration July - October (2001 - 2011), in

/“4 USGS SRR average inches per month.




Steps for developing StreamStats

3. Develop regional regression equations using

computed streamflow characteristics and
BCs.

» Regression equations might take the form:

Q.00 = 0.352*CA0-960xg1.25
or
Q.00 = 362*CA0-52Lxp| 447

where:

Q00  is the 100-year flood

CA IS contributing drainage area, in square miles

S IS main-channel slope, in feet per mile
%USGS Pl IS precipitation intensity index, in inches



Regression Equations
" Flood Frequency Data

" | ow Flow Data
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Steps for developing StreamStats

4. Deploy StreamStats with GIS data and
regression equations.

(€ USGS StreamStats - Windows Internet Explorer

" National StreamStats
page:
http://water.usgs.gov/osw
/streamstats/index.html

" http://streamstats09.cr.us
gs.gov/mt_ss/index.htm

&
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Mornitana StreamStats’. =

Accessibility 3 : :

U.S. Department of the Interior U.5, Geological Survey

[ http://streamstats09.cr.usgs.gov/mt_ss/default.aspx.
 Contact Information: -« - - Streamstats Status M Tr o

IRAMERICA

Pending Tiles: 1 €5 Local intranet | Protected Mode: Off fa | ®|100% ~




€ USGS StreamStats - Windows Internet Explorer
Montana StreamStats.

€ Local intranet | Protected Mode: Off




(& USG5 StreamStats - Windows Internet Explorer
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Wohtana StreamStats

Streamstats Status News
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/€ Basin Characteristics Report - Windows Internet Explorer
Favorites = g Compare Stromberg Carls... & Free Hotmail &) http--www.fsfed.us-rm-p.. &

f v Pagev Safety~ Tools~ g~ J
R A

|’ ' .-'." % e

| Basin Characteristics Report

: Wed Nov 6 2013 17:43:38 Mountain Standard Time
27 Latitude: 46.5255 (46 31 32)

27 Longitude: -112.2547 (-112 15 17)
Latitude: 46.5254 (46 31 32)

Longitude: -112.2555 (-112 15 20)

Parameter

Contributing drainage area, in square miles

Mean Basin Elevation in feet

Minimum Basin Elevation in feet

Maximum Basin Elevation in feet

Maximum - minimum elevation, in feet

High Elevation Index - Percent of area above 6000 feet

Mean hasi'lsiqpe computed from 20 m DEM, in percent

Percent of area having slope greater than or equal to 30 percent, computed from 30-m DEM
Percent of area having North-facing slopes greater than or equal to 30 percent, computed from 30-m DEM
Percent of area having slope greater than or equal to 50 percent, computed from 30-m DEM
Percent of area covered by forest

Mean annuzl precipitation, in inches

Mean Spring (March - June) Evapotranspiration (2001-2011), in average inches per month
Mean Summer (July - October) Evapotranspiration {2001-2!]11),. in avegaue:i'ld'le's per morrl:h

%L Local intranet | Protected Mode: Off




Coming soon to Streamstats

" Streamgages
" Parrett WRIR 03-4308

" McCarthy SIR 2004-
5266

® Dams

" Additional basin

characteristics Prickly Pear Créék nr

2 USGS
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Coming next fall to Streamstats

® New flood Gibson Dam on the Sun River
June, 1964 — crest length 960 feet

frequencies
" New low flow stats

" New regression
eguations

>
s USGS Photograph taken by George F. Roskie, Lewis
and Clark National Forest
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