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Streamflow
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Data Access and Processing
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System (DAPS), National Water
Field Station Wallops Island, VA Information System
with Data Collection (NWIS)

Platform (DCP)

&USGS Real-time telemetry: 24/7/365



USGS 03341500 WABASH RIVER AT TERRE HAUTE, IND.

258008

288000

F

158008

1886008

Streanflow, in cubic feet per second

Py

> FEET PER SECOND

UBIC

-~
L

MEAN DISCHARGE,

Wabash River at
Lafayette, 1930



Real-time Streamflow

Reservoir operations
NPDES compliance
Spill tracking
Recreational boating
Flood response
Drought detection




Wabash River at Southern Railway Bridge in Mount Carmel
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Figure 4. Typical NWSRFS configuration




U.S. Drought Monitor  **).2%2"

infensity Drought Impact Types

(] DO Abnormally Diry r~ Delineates dominant impacts
|| D1 Drought - Moderate A = Agricultural (crops, pastures,
I D2 Drought - Severe grasslands)
B O3 Drought - Extreme H = Hydrological (water)
B D4 Drought - Exceptional .
USDA P
The Drought Monitor focuses on broad-scale conditions. S e
Local conditions may vary. See accompanying text summary
for forecast statements Released Thursday, July 28, 2011

http: {idrou ght.unl.edu idm Author: Brad Rippey, U.5. Department of Agriculture
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USGS WaterAlert

m USGS Water home

News updated April 19, 2011

Search USGS Water Sites:
I | 5 USGS WaterAlert

The U.S. Geological Survey Wa
real-time data-collection statio

when certain parameters, as measured by
and maintenance of the WaterAlert syste
2l agencies.

National Water Information Real-time data from USGS gag USGS offices at various intervals; in most ¢
System (NWIS) once every 1 or 4 hours. Emer ore frequent. Notifications will be based o
Vtiew af,l,»,.ent and hliStOtricall . data received at these site-dep From:WaterAlent@usgs.gov
streamflow, groundwater level, anc - .
water-quality data Q Instructions Date:7/2/10 10:18 am
Data by State... L
TS I SITE SELECTION 2.99 1t Gage helght, 2010-07-02 P
08:00:00 RIO GRANDE AT 7
s State or Territory EMBUDO.NM
aca . Lscovely (select one or more) s : 5%,
For more data options, explore our Alab http-//water.usgs.gov/hns ?BtP7D: NU 8
data discovery tools. e
Alaska
Today's Water Conditions Arizona
View maps of current and historical Arkgnsqs
conditions California
Colorado R
Connecticut ot
Delaware |
Dist. of Columbia B
Florida NL
Georgia Ot )
Data Type o & Gulf of St
O A Surface Water Lawrence
O O Groundwater ND ST NB — oo
# Streamflow O ¥ Water Quality sD w NYW£~HNS
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QUESTIONS?

USGS IN real-time streamgage data -
http://waterdata.usqs.qov/in/nwis/rt/

Drought monitor —
http://droughtmonitor.unl.edu/

WaterWatch - http://waterwatch.usgs.gov/new/

WaterAlert - http://water.usqgs.gov/wateralert/
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http://waterdata.usgs.gov/in/nwis/rt/
http://waterdata.usgs.gov/in/nwis/rt/
http://droughtmonitor.unl.edu/
http://droughtmonitor.unl.edu/
http://waterwatch.usgs.gov/new/
http://waterwatch.usgs.gov/new/
http://water.usgs.gov/wateralert/
http://water.usgs.gov/wateralert/
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Streamflow and Watersheds

Physiography

Catchment/Land

St
e Surface

Land-use

Stressors
Development
Contaminants
Water use Ground Water Aquifer
Climate change
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Physiography

White River — Central
Kankakee River — North

Equivalent basin size

Base flow of Kankakee =
3X BF of White

Peak flows of White >>
Kankakee

\Y
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Physiographic regions

of Indiana ?

Southern Hills
and Lowlands
Region




EFFECTS OF URBANIZATION ON VOLUME AND
RATES OF SURFACE RUNOFF

Urban

PN e 0

Rate of flow ——pp

[ Urban
I Forest
[ Agriculture

TiMe —

Urbanization increases peak flows and runoff volumes
{the area under the curves)

Adapted from Drainage Manual, Roads and Transportation Association of Canada, 1982,




HOURLY UNIT-AREA DISCHARGE
(CUBIC FEET PER SECOND PER SQUARE MILE)
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WetJA'nd Reserve Progrérr/ /

Restore and enhance wetlands/wildlife habitat
Lessen stream flows dueto flooding
Improve water quality

Specific Criteria: vegetation, soils and
hydrology
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Questions?

Links:
USGS IN real-time streamgage data -
http://waterdata.usqgs.gov/in/nwis/rt

Drought monitor -
http://droughtmonitor.unl.edu/

USGS WaterWatch -
hitp://waterwatch.usgs.gov/new/index.php
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http://waterdata.usgs.gov/in/nwis/rt
http://waterdata.usgs.gov/in/nwis/rt
http://droughtmonitor.unl.edu/
http://droughtmonitor.unl.edu/
http://waterwatch.usgs.gov/new/index.php
http://waterwatch.usgs.gov/new/index.php

Low-flow Statistics

Water Use
Discharge permitting
Drought determination
Total Maximum Daily Loads
Aquatic Ecosystems — Ecological Flows




Ecological Flow

...long-term hydro-ecological research set
within an adaptive management framework ...is
needed to improve predictions of the
ecological consequences of flow regulation
and to inform the intensifying debates about
ecosystem responses to flow modification and
climate change.

-Angela Arthington et al

Arthington, A.H., Bunn, S.E., Poff, N.L., Naiman, R.J., 2006, The challenge of
providing environmental flow rules to sustain river ecosystems, in Ecological
Applications 16 (4), Ecological Society of America, pp. 1311-1318,

http://intranet.iucn.org/webfiles/doc/Environmental_Flows/Challenge_of_providing
_EFlows.pdf
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About 50% of the 400 sites show an
increase in annual minimum flow from

1941-70 to 1971-99 Streamﬂ ow

| areas where snow has

About 10% of the 400 sites show an

increase in annual maximum flow from
1941-71 to 1971-99

Minimum flow
Increase

®* No change
Decrease

E
dUSGS From McCabe & Wolock, Geophysical Research Letters, 2002
TI' " About 50% of the 400 sites s

increase in annual median fl
1941-71 to 1971-99

Maximum flow
Increase

®* No change
Decrease

=2 USGS
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From McCabe & Wolock, Geophysical Research Letters, 2002
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From McCabe & Wolock, Geophysical Research Letters, 2002
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Human influences. Dramatic changes in runoff volume from ice-free land are projected in many parts of the world by the middle of
the 21st century (relative to historical conditions from the 1900 to 1970 period). Color denotes percentage change (median value
from 12 climate models). Where a country or smaller political unit is colored, 8 or more of 12 models agreed on the direction
(increase versus decrease) of runoff change under the Intergovernmental Panel on Climate Change's “SRES A1B” emissions scenario.
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“Streamflow is one of most.important ancillary
variables that can be collected in stream or
river quality studies. Having it allows us to

remove the fluctuations in concentration data
attributable only to variation in flow and helps
us ascertain other effects (e.g. changes to
landscape).”

Charles Crawford, USGS



Streamflow and Water Quality

" |_oad computation
B Concentration x Streamflow

" Watershed diagnostics
" Trend assessments
" BMP evaluation

2 USGS




May Mississippi River Basin Total Nitrogen Load
“and Flow Delivered to the Gulf of Mexico
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Watershed Diagnostics

Clifty Ck nr Columbus, IN
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Suspended Sediment

Clifty CK nr Columbus, IN
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Bankfull flow

www.geograph.org.uk
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Fig. 3 Sediment sources for a small sub-b,:l

Urbanization
=more bankfull events

= Increased bank
erosion

=>sediment loads

= changed BMP focus —
flow driven, in-stream
process

KAREN L. PRESTEGAARD Sediment Budgets (Proceedings of the Porto Alegre Symposium,

December 1988). IAHS Publ. no. 174, 1988.
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Scott Morlock
317-290-3333 x153
smorlock@usgs.gov
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