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What I1s StreamStats?

" Web-based GIS system for
retrieving basin and streamflow %8 2
characteristics

" Delineates basins
" Computes basin characteristics

® Retrieves streamflow
characteristics

® Solves regression equations
for estimating streamflow
characteristics
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Who developed StreamStats?

" StreamStats platform
developed by USGS
StreamStats Team

" Data developed locally In
cooperation with

" Montana Department of
Natural Resources and
Conservation

" Montana Department of
Transportation

" Montana Department of
Environmental Quality
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StreamStats Hydrography

" NHDPIlus Version 2. Application ready*

geospatial datasets
http://www.horizon-systems.com/nhdplus/NHDPlusV2_home.php

" National Hydrography Dataset (NHD) 1:100K scale
® Stream network represented by flowlines
® Attributes of flow direction, length, name, and many others

" Watershed Boundary Dataset (WBD)
® Seamless national framework of drainage boundaries

" 30-meter Digital Elevation Model (DEM)
" Developed from the National Elevation Dataset (NED)

® Raster (grid) data for elevations used to create flow
accumulation and flow direction grids (for delineating basins)

2 USGS

y

\



StreamStats Hydrography

®" NHDPIlus Version 2 also includes
" USGS gaging stations
" Dams from the National Inventory of Dams

" Transboundary data harmonization between
Canada and United States




Montana Basin Characteristics

" CONTDA-Contributing drainage area

" ELEV-Mean basin elevation

" TEMP-Mean annual temperature

" ELEVMAX-Maximum basin elevation

" MINBELEV-Minimum basin elevation

" Relief-Maximum minus minimum elevation

" EL5000, EL6000-Percent of basin above listed elevation
" |RRIGAT_MT-Percent of basin that is irrigated

" | AKESNHDH-Percent of basin in lakes, pons, and reservoirs
" LCO1CRPHAY-Percent of basin with cultivated crops

" | CO1DEV-Percent of basin with urban land

" LCO1IWTLND-Percent of basin with wetlands
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Montana Basin Characteristics

= BSLDEM30OM-Mean basin slope

" SLOP30_30M-Percent of basin with slopes greater than 30%
" NFSL30 30M-Percent of basin with north-facing slopes >30%
= SLOP50_30M-Percent of basin with slopes greater than 50%

" PRECIP-Mean annual precipitation for basin (PRISM & Natural
Resources Canada; 1971-2000)

® LCOlForest-Percent of basin with forest cover
" ETO0306MOD-Mean monthly evapotranspiration for March-June
" ETO0710MOD-Mean monthly evapotranspiration for July-October

Due to server processing capabilities and speeds we are limited to
20 basin characteristics
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Montana Streamflow Characteristics

" One Scientific Investigations Report (SIR) with

multiple chapters
® Chapter A: Montana StreamStats introduction

Streamflow characteristics for USGS gages

" Chapter B: Peak flow trends and stationarity

" Chapter C: Peak-flow analyses

® Chapter D: Methods for improving peak flow analyses

" Chapter E: Streamflow characteristics (i.e. low flow, duration)

Streamflow characteristics for ungaged sites
" Chapter F: Peak-flow regional regression equations
" Chapter G: Streamflow statistics regional regression equations
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Chapter A: StreamStats

® Description of hydrography and data used to
develop StreamStats

" Regulation classification

" Regulated: If the conjoined drainage area of all dams
IS greater than or equal to 20% of the basin

" Major regulation: The drainage area of a single dam
exceeds 20%

" Minor regulation: The drainage are of no single dam
exceeds 20%, however the conjoined drainage area
exceeds 20%.
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Chapter B: Peak flow trends
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Chapter B: Peak flow trends

EXPLANATION

Annual peak flows, days of annual Statistical distributions for [Watar yaar is defined as the 12-month

, a - - period from October 1 through
peak flows, and fitted trend lines indicated periods September 30 and is designated by the

" year inwhich it ends]
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Chapter B: Peak flow trends
" 06324500-Powder River at Moorhead

1,000,000

EI)(PLIANATIION I

Peak flow (1923-2011)

Peak-flow frequency curve

100,000 Upper and lower 95-percent confidence

intervals
Peak flow (1979-2011)

Peak-flow frequency curve

Upper and lower 95-percent confidence
intervals
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Figure 1. Annual peak flows (plotting positions determined using the Cunnane formulation; Helsel and Hirsch, 2002) and peak-flow frequency curve

Peak flow, in cubic feet per second, for indicated annual exceedance probability, in percent
E. Period 66.7 50 42.9 20 10 4 2 1.0 0.5 0.2
g USGS 1923-2011 3,879 5,424 6,238 10,680 15,390 22,920 29,780 37,820 47,190 61,930
1979-2011 2,625 3,526 3,981 6,172 8,198 11,020 13,300 15,710 18,250 21,850

Percent difference in flood frequency estimates for 1923-2011 versus 1979-2011
-32 -35 -36 -42 -47 -52 -55 -58 -61 -65




Chapter B: Peak flow trends
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Chapter B: Peak flow trends

" More research and analyses are needed to
better understand downward trends of peak
flow magnitudes and timing in Eastern
Montana

" Effects of smaller dams and land use practices
" Effects of climate changes

® Be conservative!

h 1923-100,000 cubic feet per sacon
H. Powder River at Moorhead
(station D6324500)
L
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Chapter C: Peak flow analyses

5011

" Analyses In
ownloadable
file
" Tables 1-1
through 1-6
provide
analyses info
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Chapter D: Improving peak flow analyses

" Why do peak flow analyses need to be
iImproved?
..'5 " Period of record (dry or wet period)
" | ength of record (short period of record)
" Multiple stations along same stream with different
periods of record and results
" How are peak flow analyses improved?

" MOVE.1 Record extension methods (66 gaging
stations)

" Weighting station analyses with regression
equations (438 gaging stations)
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Chapter E: Streamflow Ch

" Performed analyses usmg SWSTAT
= 408 streamflow gaging statioens in and near
Montana " ;
= 281 unregulated streamflow stations

s 5747 regulated streamflow stations
" 89 analyzed fer post regulatlon period only
« . SRV 15 ana‘lyzed for pre- regulatlon perlod only
- 23 analyzed for both pre- and post regulatlon =
- Pre regulat|on analyses used for regressmn NS
equatlons 28 S “
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Chapter F. Peak-Flow Regional Regression
Equations

" Regional Regression Equations for
unregulated annual exceedance probabilities
" 8 hydrologic regions
® 537 gaging stations
" Drainage area less than ~2,500 sg. mi.
" Systematic record unaffected by major regulation

" No redundancy with nearby stations
" Representation of peak-flow characteristics in MT

m 728 candidate basin characteristics
A, ELsoo0: ELgooo: ETsprs Fi Py SLP3
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Chapter F: Peak-Flow Regional Regression

Equations

\Northwest

{n=28)

BCs:
- Drainage area
BCs: BCs: - Average annual precip

- Drainage area - Drainage area
- Average annual precip ~Average annual Ny 3 1 ¢ b w est

% Forest precip
Foothills
(n=31)

West

(n=112)

BCs:

- Drainage area

Northeast Plains
(n=64)
BCs:
- Drainage area
- % Basin above 5,000
East-Central
Plains
(n=92)
BCs:
- Drainage area
- % Basin with greater than 30% slope
- Mean monthly spring ET

- % Basin above 6,000

Upper
Yellowstone-
Central

Bes. Mountain

Southwest
(n=50)

- Drainage area
- % Basin above 6,000

(n=91)

Southeast Plains

(n=69)
BCs:
- Drainage area
- Mean monthly spring ET
-% Forest




Chapter G: Regional Regression Equations
for Streamflow Characteristics

" Annual and seasonal = Explanatory Variables

low-flow " Drainage area
" 7Q10 " Mean annual precip.
" 14Q5 = Percent of basin with
" Annual and monthly slopes greater than 50
= Mean percent.
" Duration values for
" Q20%
" Q50%
" Q80%
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Chapter G: Regional Regression Equations
for Streamflow Characteristics
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StreamStats Application

http://water.usgs.gov/osw/streamstats/
a USGS e b SR v

science for a changing world Search USGS
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Welcome to StreamStats Best viewed in Internet Explorer 10 or higher with pop-up blocker disabled

Home

News

StreamsStats Description
Ungaged Site Reports

Data-Collection Station Reports Version 3 is still under construction but available for all states

StreamsStats Limitations StreamStats version 3 is now available for all states. StreamStats Version 2 was retired on July 14. The version 2
L. retirement v required beca it was operated on compute at used an older operating ¢ em, which w
State Applications TR 5 &

USGS Station Statistics Currently, u s throughout the U.S, Users also can get basin

. . ineati istics, : stimate: stre: istics from regre n equations for user-selected
Version 3 User Instructions : : hat are implemented, as w s download shapefiles of the delineations that include whatever
. ar: ics i ; w st hat have been calculated. All other functionality that was available in
Troubleshooting /ersion 2, i i 5 that rely on stream-network navigation, will not be available until they can be
S redeveloped. It i : ase the redeveloped tools as they become available, with a goal of having all
Definitions functionality available by the end of 2015.

Version 3 Basin Characteristics needed when changes are made to StreamStats. Please contact the StreamStats by email
S e S I st at GS5-W StreamStatsg .gov if you have any questions.




StreamStats Application

% USGS StreamStats

Stream Stats v4



http://ssdev.cr.usgs.gov/streamstats/

StreamStats v4

StreamStats

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

W

Canada

Department of the Interior




StreamStats v4

SELECT A STATE / REGION

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

You have zoomed in sufficiently to select a
state or regional study area. Your selection
will dictate the data used to perform basin
delineation and flow statistics calculation.

Montana

IDENTIFY A STUDY AREA

BUILD A REPORT

~ S

MONTANA 1 _F

-
1

T A STATE / REGION 3 gl 7/
!

|

v g
& |

IDENTIFY A STUDY AREA >

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

ECT A STATE / RE

MONTANA

W

IDENTIFY A STUDY AREA

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

BUILD A REPORT




StreamStats v4

S ECT ASTATE / REGION |
MONTANA '




StreamStats v4

SELECT A STATE / REGION

MONTANA

IDENTIFY A STUDY AREA

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

Please wait_.

v Your clicked point is valid
Delineating your basin now..

/ Clickona blue stream cell to start
delineation




StreamStats v4

IDENTIFY A STUDY AREA
BASIN DELINEATED

Your delineation is complete. You can now
clear your basin, edit your basin, or choose a
state or regional study specific function (if
available). Click continue when you are
ready.

& || 2
@ Clear Basin {7

,}’,
y 4

: Y
i A JSPe

State/Region Specifi nctions
The follow additional functions area

a for Montana.

W vat Lol

Lo 1
at Hat 7s
-+ & /

P

ATLAND €O

x

Zoom Level: 11




G USGS StreamStats

AU R A
P S BASIN €O
™

2 (.'.r--(_ ':' '
IDENTIFY A STUDY AREA ’ .
Lowis

BASIN DELINEATED % & Clark

National
> Forest

Your delineation is complete. You can now
clear your basin, edit your basin, or choose a
state or regional study specific function (if
available). Click continue when you are
ready.

‘-
@ Edit Basin !

State/Region Specific Functions \ ¥e : b | WIHEATLANI

Upstream Regulation check has been
completed. There is 23.67 percent
regulation in this watershed.




SELECT A STATE / REGION

MONTANA

w
DENTIFY A STUDY AREA
BASIN DELINEATED

~

SELECT SCENARIOS >

Select a scenario below, or expand the
"Basin Characteristics” panel to select
specific basin characteristics. Next, click
"Continue” to proceed.

Regression Based n
Scenarios

Basin
Characteristics

BUILD A REPORT v

12016

StreamsStats Report
Region ID:

MT

Workspace ID:
MT20160314161050037000

Clicked Point (Latitude, Longitude):
46.42898,-109.84151

Time:

2016-03-14 16:10:59 -0600

Basin Characteristics

Parameter Unregulated Regulated
Code Parameter Description Value Value Value Unit

CONTDA Area that contributes flow to a 1108.2 square
point on a stream (total miles
drainage area minus non-
contributing areas within
basin)

NIpUisSaRY.Cf.USS. gOV/STeamstats/




When?

® National StreamStats Version 4

" Internally testing

" Expected public release soon (days to weeks)
" Montana StreamStats Application

" Currently able to compute basin characteristics
" Fully Implemented (~6 weeks)
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StreamStats Developments

National development of NHDPlus High Res.
= 2-3 years out

" Will include value attributes for high resolution
hydrography (1:24K NHD, 10-meter DEM)

Updated basin and streamflow characteristics
" Regulation (better methods, more inclusive)

" Trends (land use/climate, etc)

Spinoff applications

" Time of travel

" Real-time streamflow estimation for ungaged sites

USGS WY-MT WSC — Wyoming StreamStats
aUSGS



StreamStats Training

® Sign up for training notifications at
http://wy-mt.water.usgs.gov/mtwy-notices.html

® Association of Montana Floodplain Managers
meeting-March 15-17, 2016

= AWRA
® Others?
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Data qualifications, and limitations of a

StreamStats determined discharge...
Peak-flow data

Peak flow trends ‘

Peak flow analyses \\

Ad]. peak flow analyses \
StreamStats

Low flow data sy
) O

Low flow frequency )
Gage history sy

Regulation //

Regression equations
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....are described in USGS Reports

SIR20155019A

StreamStats SIR20155019B
R20155019C

S
‘ Q -S R20155019D
SIR20155019E
SIR20155019F
SIR20155019G
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Questions?

Clark Fork River at Milltown Dam, June 1908
http://www.floodsafety.noaa.gov/states/mt-flood.shtml
Qpeak=48,000cfs




