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Field to the Office

--- Pradefined displays -—- Group table by |Selec
TX Streamflow [ Lake Table - ||§ Major River Basin =

t sites by number or name
ﬂ show sites on a map

Station
Number

07228000

07299540
07299670
07300000
07301300
07301410
07308200
07308500
07311600
07311630
D7311700

Station name

=« Arkansas River Basin

Canadian Rv nr Canadian, TX

« Red River Basin

Customize table to di
current-condition parz

Gage Dis-
height, charge,
Date/Time feet ft3/s

03/21 13:45 CDT  2.24 54

Pr Dog Twn Fk Red Rv nr Childress, TX 03/21 13:45CDT  7.42 1.4

Groesbeck Ck at SH 6 nr Quanah, TX
Salt Fk Red Rv nr Wellington, TX

M Fk Red Rv nr Shamrock, TX
Sweetwater Ck nr Kelton, TX

Pease Rv nr Vernon, TX

Red Rv nr Burkburnett, TX

2~N Wichita Rv nr Paducah, TX
2~Middle Wichita Rv nr Guthrie, TX
N Wichita Rv nr Truscott, TX

03/21 14:00 CDT  7.07 8.1
03/21 13:45CDT  3.20 21
03/21 13:45CDT  0.86 39
03/21 13:45CDT  6.48 6.8
03/21 14:00 CDT 5.18 1.4
03/21 13:30 CDT  2.78 26
03/21 13:45CDT  2.96 0.00
03/21 13:45CDT  7.12 3.2
03/21 13:45 CDT  6.17 11
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Presentation Objectives

Relate USGS units to water provider units

Describe how the USGS measures streamflow
in the field

Show the calculation methods used

Describe how the data is presented and how
the data can be obtained/used
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What is a cfs???

 cfs stands for cubic feet per second (ft%s)

e 1 cfs contains 7.48 gallons

e 1 cfs for one day = 1.98347 ac-ft

e 1 cfs for one day = 646,317 gallons

e 1 cfs/day = 0.6463 million gallons per day (mgd)
e 1 mgd=1.55cfs/d
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Streamgaging in 1901




Analog Recorders
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Typical USGS gaging station

e Senses water level

e Records data 15 min.

* Transmits hourly

e Adjusted automatically
e Available on internet
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Discharge monitoring

Conventional River Discharge -
Measurements
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Acoustic Doppler
Current Profiler

Wi ver Playback Mode [Default. wiw] [GRAHAMS004w_ 0003 > Default. wic) GRAHAMS004r. 000 M= 3
File Edit “iew Settings Playback ‘wWindow Help

SEIR R

# Standard T abular !Eﬂ !_,'Velncily Profile !EE

Ens # 634  #Ens 85 Velocity

) ——East Horth ———LUp Error
Last Ens. 0 Good Bins  97% Up Errer Velocity [ft's] (Ref: Btm)
21-Jun 00 11:07:28.61 -2.000 -1.000 0.000 1.000 2.000
Fieh |||
2 0.0° Projected Velocity [ft's] (Ref: Btm)
Bc Top 0 o Ty
[T . . -]
East -150 -1.000 EE ] E) 050
o4 | “r— 00— "]
249 | = "R PEEECEY RN BN 0 . e ||
10,000
m)
=
:
2 e
Boat Speed
Boat Course
Water Speed
Water Dir,
Length
Distance MG | 200 | | |
Course MG 550 571 502 8132 gzl F
Tirme Ensemble N:lml)er ,,,,, LI
Calc. Depth 2.54 [ft] T E— beeees eemen emeee beeees beeeen toeeen 4eemend
i 248 84 a2 ] 82 184 245 328
Distance East [ft]

F3-Configuration Minus-Previous Ensemble Home-First Ensemble I
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Computation method

THE VELOCITY-AREA METHOD

Discharge = (Area of water in cross section) x (Water velocity)

Water Velocity

Cross section arca
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Channel cross section 1s divided into

numerous sub sections

Discharge of each sub-section = Area x Average Water Velocity
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Area of each sub-section determined by directly

measuring width and depth

Area = Width x Depth
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Water velocity in each sub-section
is estimated using a current meter
to measure water velocity at
selected locations
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Stream discharge is sum of discharges in
all sub-sections

Total Discharge= ((Area, x Velocity,) + (Area, x Velocity,) +..... (Area, x Velocity,))
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What is gage height?

 Gage height is the water-surface elevation, in
feet above the gage datum (vertical datum)

e Datum is referenced to North American
Vertical datum of 1988 (preferred) or National
Geodetic Datum of 1929
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Wichita Rv at Wichita Falls, TX USGS 07312500

Discharge [cfs)
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Rating curve table for Wichita River at Wichita Falls

STATIOH: 07312500 Hichita Ry at Hichita Falls, TX TYPE:STREAH AGEHCY:USGS  STATE:48 COUNHTY:485
LATITUDE: 335434 LOWGITUDE: 0983200 HADZ7 DRAINAGE AREA:3140 CONTRIBUTING DRAINAGE AREA:1054  DATUH:924.26 HGYD239
Date Processed: 2013-03-21 14:24 By sbaldys
Rating for Discharge FROH OCP {cfs)
RATIHNG ID: 16,1 TYPE: stage-discharge EXPANSION: logarithmic STATUS: approved
Created by skelley on 09-28-2011 @ 12:45:04 COT, Updated by skelley on 09-28-2011 @ 13:01:47 COT

RATING REHARKS: Sane as RT 16,0 above 6.5 ft., tueaked lower end to better fit most recent neasurenents

OFFSET: 1,00

EXPANDED RATING TABLE

Gage DIFF IH O

height, Discharge {cfs) {STAHDARD PRECISION} PER
feet L0 01 L2 L03 .04 .05 06 L7 .08 L) .1 UHITS
1.50 0,00% 0,00 0,01 0,01 0.01= 0.06% 0,11 0.19 0,33 0,45 0.61
1.60 0,61 0,83 1.1 1.5+ 1.7 2.0 2.4 2.7 3.2 3.6 3.3
1.70 3.9 4.2 4,6 4.9 5.3 5.6 6.0 6.5= 6.8 7.1 3.6
1.80 7.5 7.9 8.3 8.7 9.1 9.5 10,0 10.4 10.9 11.4 4.4
1.90 11.9 12.4% 12.9 13.4 13.8 14,3 14,8 15.3 15.!EII 16.4 5.1
2.00 17.0 17,5 18.1 18.7 19,3 19.9 20,5 21.2 21.8 22.5 6.2
2.10 23.2 23.9 24,6 25.3 26,0 26,8+ 27.5 28.2 28.9 29.6 7.l
2.20 30.3 31.1 31.8 i2.6 33.4 34,1 34.9 35.8 36.6 37.4 g.0
2.30 38.3 39.1 40,0 40.9 41.8 42.7 43.6 44_6 455 46.5 9.1
2.40 47.4 48,4 4q3.4 50.5 51.5 52.5 53.6 54.7 55.8= h6.7 10.3
2.50 B7.7 58.6 59.6 60.6 61.6 62.6 63.6 64.7 65.7 66.8 10.1
2.60 67.8 68.9 10,0 1.1 2.2 73.3 4.4 75.5 76.7 77.8 11.2
2.70 79,0 g0.2 81.3 g2.5 83.7 85,0 86.2 87.4 88.7 89.9 12.2
2.80 91.2 92.5 93.8 95.1 96.4 97.7 99.0 100 102 103 12.8
2.90 104 106 107 109 110 112 113= 114 116 117 14.0
3.00 118 119 121 122 123 125 126 127 129 130 13.0
3.10 131 133 134 136 137 138 140 141 143 144 15.0
3.20 146 147 149 150 152 153 155 156 158 159 15.0
3.30 161 162 164 165 167 168 170 172 173 175 15.0
3.40 176 178 180 181 183 185 186 188 190 191 17.0
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Streamflow data is available on the web!

f_‘ USGS Current Conditions for selected River Basins in Texas - Windows Internet Explorer = I= il
o

@ 7 I'é_ hittp :/fwaterdata, usgs.gov focmwis fourrent?hype =flow_resgsite_no_list=~office_wch.rdbgroup_key=basin_cd j 1| K |L\ve Search P
4 @A ] USGS Current Conditions for selected R\veml | - Q v M0 v :gpPage v i0f Tools v

N
~ ] : & USGS Home
—_

s a5 5 } Contact USGS

science for a changing world B v S ¥ Search USGS

National Water Information System: Web Interface

Data Category:

(District Access) iti
USGS Water Resources  (District Access) Current Conditions ¥

Combined Texas Streamflow and Lakes Table -- 42 site(s) found
PROVISIONAL DATA SUBJECT TO REVISION

--- Predefined displays --- Group table by |Select sites by number or name
TX Streamflow / Lake Table = ||| Major River Basin = E show sites on a map

Customize table to display other
current-condition parameters

Reser-

voir

eleva- Elev-

tion ation, Reser-

Gage Dis- above feet voir

Station height, charge, datum, abovestorage

Number Station name Date/Time feet ft3/s feet NGVD acre-ft
s Arkansas River Basin
07228000 Canadian Rv nr Canadian, TX 03/08 09:45 CST  2.25 55 - - -
» Red River Basin
07299540 Pr Dog Twn Fk Red Rv nr Childress, TX 03/08 09:45 CST 7.41 0.85 - -- -
07299670 Groesbeck Ck at SH 6 nr Quanah, TX 03/08 10:00 CST  7.08 8.5 - - -
07300000 Salt Fk Red Rv nr Wellington, TX 03/08 09:45 CST  3.23 24 -- -- --
07301300 N Fk Red Rv nr Shamrock, TX 03/08 09:45 CST  0.85 39 -- -- --
07301410 Sweetwater Ck nr Kelton, TX 03/08 09:45 CST  6.50 7.3 - - -
07308200 Pease Rv nr Vernon, TX 03/08 10:00 CST 5.24 2.5 - -- -
07308500 Red Rv nr Burkburnett, TX 03/08 09:30 CST  3.05 82 -- -- --
07311600 2~N Wichita Rv nr Paducah, TX 03/08 09:45 CST  3.01 0.02 -- -- --
07311630 2~Middle Wichita Rv nr Guthrie, TX 03/08 09:45 CST  7.06 3.0 -- -- --
07311700 N Wichita Rv nr Truscott, TX 03/08 09:45 CST 6.14 8.5 -- -- -- ~|

[T T | 11 [sJLocalintramet %100% ¥ 4
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Instantaneous Discharge (and gage height) data are
available for 120 days
USGS 07312700 Wichita Rv nr Charlie, TX
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Dizcharge, cubic feet per second

[
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Har Har Har Har Har Har Har Har
14 1h 16 17 18 19 28 21
2013 2813 2013 2813 2813 2813 2013 2013

==== Proyizional Data Subject to Revizion ====

Hedian daily statistic {49 years) — Discharge
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Long term peak-flow data are also available

Annual Peak Streanflow, in cubic feet
per second

14888

128848

188848

4808

6868

4808

2808

USGS 07312700 Wichita Rv nr Charlie, TX
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feet

DAILY Elewation of reservoir water
surf ace abowve datun,

Historical data for reservoirs
USGS 07314800 Lk Arrowhead nr Henrietta, TX

925

92a

915

910

——————————————————— |
1998 2000 2082 2804 2806 2008 2818 2812

— Daily maxinun elevation of reservoir water surface above datun
— Daily nininun elevation of reservoir water surface above datun
— Daily nean elevation of reservoir water surface above datun
Daily observation at nidnight elevation of reservoir water surface abos
m== Period of approved data
w== Period of provizional data
— Conservation Pool Elevation
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Uses for streamflow data

* Flood studies

e Availability

e Quality

e Future planning
* Recreation

e Many other uses
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Flow duration curve for Canadian River
near Amarillo

Flow Duration, 07227500, Canadian River near Amatrillo, Texas
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Discharge, cfs
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Flow Duration Curves for Canadian R. at Tascosa and nr
Amarillo (Hwy 287)

Flow Duration, Canadian River

07227470 Canadian River st Tascosa, TH

Percert of time Dizcharge

flowes exceeded (cts)
(1969-77) a9 0.0 100000 .0
a5 0.0
a5 0.0
a0 0.0
s 33 10000.0
50 16.4
25 4.4

10 338 \
5 E56 5

2 16095 10000 \
1 3057 5

100.0

4
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e —— 07227500 (1969771
\\

Percent of time Discharge 100 """"-—b

flovws exceeded (cfs) =
(19689-77) o 03 "“'\_\
93 0.s
g5 24
1.0

a0 4.4 : \
75 10.2

a0 263
25 a0.8

07227500 Canadian River near Amarilo, TH

Discharge, cfs

10 459.3 0
] a7 0 10 20 20 40 50 B0 70 a0 90 100
2 18673

) N Percent of time flows exceaded
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Headlines in the Wichita Falls Time Record News
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Overview of flood events Wichita Falls

June 30, 2007 Flood:
Stage 24.40 ft , Q=10,100 cfs, Mean Velocity = 2.03 ft/sec

Ty ey P g
== W 7 3:1: e

F

Oct. 3, 1941 flood: Stage 24.00 ft,
Q=17,800 cfs,
Mean velocity = 3.60 ft/sec
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Wichita River at Loop 11; 1950, 1961, 1996, and 2009
& 15¢

f 1950 3

4 1961
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Wichita River looking downstream

e How much
water is
there in cfs
and mgd???
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Pertinent Information

Gage Height = 1.72 ft

Width = about the distance to make a first
down

Maximum Depth = about the width of home
plate

Velocity = the speed your co-worker reaches
for his wallet to pay for lunch
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And the answer is

Streamflow = 3.15 cfs
Area = 21.9 ft?
Velocity = 0.14 ft/s
Mean depth = 0.80 ft
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Presentation review

Relate USGS units to water provider units

Describe how the USGS measures streamflow
in the field

Show the calculation methods used

Describe how the data is presented and how
the data can be obtained/used
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Thank You!!llllll
sbaldys@usgs.gov
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