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Objectives

Provide examples of extreme streamflow events
(Water Year 2007, or WY 2007) for Oklahoma

Summarize preliminary peak-flow conditions for
WY 2007

Compare year’s events with historical data
»Median runoff
»Days of elevated flow (discharge)

Summarize preliminary observations of channel
geometry changes at streamflow gaging stations
(erosion/deposition resulting in rating shift)
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Summary

" Fourth-wettest year on record since 1925
(with respect to mean-annual runoff)

" Duration of elevated flow (discharge) was
very high this year for many gages

® Streams on all major river basins
experienced a change in channel
geometry (erosion/deposition)
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Canadian River below |-35 Bridge = August 21, 2007

Photoby Stan Paxton, USGS

Wichita Falls
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Peak-Flow Conditions

" Flood stage exceeded for one or more days at
52 of 75 USGS gages used by NWS

® An event of greater than 500 years occurred
on the Verdigris River

" Another hot-spot of peak magnitude events
occurred along the North Canadian,
Canadian, and Washita Rivers (central and
southwest)

am Preliminary Data - Subject to Revision

; Summary of Recent Flood and High Flow Conditions for Oklahoma
USGS Stations that had One or More Days above NWS Flood Stage and Probability of Recurrance (Yeg
i from March 1 through August 31, 2007
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Bartlesville, Oklahoma July 02, 2007

Photo by Russ Buesing, USGS

Magnitude of Runoff

= WY 2007 4t wettest year on record since
1925 with respect to median annual runoff

®" May have been higher if only later months
were considered (wet year began in March)

®" Rank also may have been higher if not for
lower reservoir levels in October of 2006
(start of WY 2007)
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Departure from Statewide Median Runoff

u=~ S 1Y o S B S N B B B R N N B B B N B B R B B N N N B N A B N B B B B N R N R R B N R R
5]
= Oklahoma Statewide Runoff
x = —
o & 1925-2007
@ 4
E 6 [ Annual Departure -
< —— Long-Term Median Annual Runoff 3.00 inches *
_E 5 B ——  5-year Weighted Average T
32 o -
= E- - 4
§vo 2o |
= o
s5 [I A
B i H ﬂ L

c
€ | H lif
@
[a] il —
= Hydrologic
= - Droughts: 1929-41 1952 56 1961-72 1976-81 2002-06
= gl S SIS U DI S SR A S M U S S W S S TSP A
<

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Water Year

Preliminary Data - Subject to Revision

Duration of High Flow

= WY 2007 flow for many gages ranked higher
than 4t (since 1925) for days of elevated flow.
For example, locations on:

»Verdigris, Arkansas Rivers, 2007 ranked #3 for
days above 10,000 cfs

» Cimarron, Canadian Rivers; 2007 ranked #2
»North Canadian, Washita Rivers; 2007 ranked #1
»Red River; 2007 ranked #4

® Were there spatial correlations in high
number of days of elevated flow?

EUSGS Preliminary Data - Subject to Revision
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Downstream of Verdigris River near Lenapah, Oklahoma
Streamflow Gage July 02, 2007

Photo by Russ Buesing, USGS

Photo by Stan Paxton, USGS
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Downstream of Otter Creek near Synder Oklahoma
June 29, 2007

Streamflow Gage

Photo by Russ Buesing, USGS

Before storm
8/27/2004

Stream channel changes, lower
middle reach of Lake Creek, in
response to intense storm on June
12, 2005. There was no noticeable
change in the stream channel from
August 2004 until storm.
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Channel Erosion/Deposition

Many gages had significant scour or deposition along
channel

Changes in channel geometry can be quantified by
examining shift in the stage-discharge relation curve
All major river basins had gages with a major or
moderate change in channel geometry
» Most significant changes were seen along North
Canadian, Canadian, Washita, and Red River

»Preliminary data suggests South/Central Oklahoma
most affected

am Preliminary Data - Subject to Revision
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Rating Curve Shifts

. . Possible causes of shift:
Negative shift « Debris piled on control
. . « Seasonal vegetative or algal growth 8
Minus shift « Temporary dams (natural or human-made) A Rating
« Fill or deposition on control - -
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Stage (ft)

North Canadian River at Shawnee
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Summary

" Fourth-wettest year on record since 1925

(with respect to mean-annual runoff)

® Duration of elevated flow (discharge)
was very high this year for many gages

® Streams on all major river basins
experienced a change in channel
geometry (erosion/deposition)
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Lessons Learned

® Events challenged USGS resources
(175 days @ 24/7)

® Coordination with sister agencies was
very good; we welcome suggestions

® |s variability in annual precipitation
becoming more extreme?
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Thank You
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