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Field Day 2 Presentation Order: Gage Station
River Morphology and Applications
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River Morphology and Applications
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Second Field Day
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River Morphology and Applications
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Second Field Day
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River Morphology and Applications Second Field Day

Cross-Section Forms
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River Morphology and Applications

Second Field Day
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River Morphology and Applications Second Field Day
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River Morphology and Applications
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River Morphology and Applications Second Field Day

Worksheet B-2. Computatlons of ve]ocﬂy and dlscharge using various methods

‘ Date Y |"$o} 0‘1
Observers:

Abkf
(%)

“w.,.,kf Wetted PERlMETER
'“ 2 dbkf+ kaf

Apws { Wp

T P T T e Ty e e o,

g” e ey e
— R (ft) / Das () ] :

1. Fricti

. on -

4 Relative u=[2.83+5.66 Log{R/D ;L
Facw/oughness [ { -\ZBE‘-',} Ci‘! -

; 1 2. Roughness Coefficient: a) Mannmgs 0y from frthlDl‘l factor | relative ,%:. ' -

RSN

! 2. Roughness Coeff' c:ent

TR A S MR AT

roughness u= 1 4865*R,2135*S1]21n n =

u = 1.4865* R23*§12

b) Manning's 'n’ from Jarrett (USGS }: n= 0 39538R-16 n = m

| Note: This equation is for applications involving steep, step- pool high boundary
roughness, cobble- and boulder-dominated stream systems; i.e., for siream types
Al, A2, A3, B1, B2, B3, C2 and E3. S s

L 1 5
2. Roughness Coefficient:

u = 1.4865* R213*51/2)

c) Manning's 'n’ from Stream Type n=
Dar oy - LJen 3‘0 et

LRI IR €I ST Y

ther Methods (Hey, Darcy—Welsbach ChezyCetc )

e

W

b

| Option 1.

For sand bed channels: Measure the" protruswn helght"(hsd) of sand dunes above channei bed e evatlons
Substitute an average sand dune protrusion height (hsg in ft) for the Dgy term in estimation method 1.

Option 2 For boulder-dominated channels: Measure several "protrusion heights™ {hy,) of boulders above channel bed
" elevations. Substitute an ave. boulder protrusion height (hy in ft) for the Dgq term in estimation method 1.

R BRI

i

the D34 term in estnmatlon method 1.

For bedrock-dominated channels: Measure several "protrusion heights" (hy,) of rock separations/steps/joints/
Option 3. uplifted surfaces above channel bed elevations. Substitute an average bedrock protrusion height {hy, in feet) for

P R N T TG RS C T RRET
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River Morphology and Applications Second Field Day
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u .=|:2.83 +5.66 Log (%84)] uﬂ

RESISTANCE (Friction) FACTOR: w/u*
o0

B

24— ' 1}l X Limerinos (1970)
o : 1| O Leopold, Wolman and

1l Miter (1964), pg 160
0 . ;! ; I Y @
5 1 2 3 45 10 20 30 40 50 100
RELATIVE ROUGHNESS: R/Dgy

Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)
to a Channel BED-MATERIAL SIZE Index (Dg,)

The relation of channe! bed—partfcle size to hvdraulro resrstance developed W|th river -
data co[lected from a varlety of Eastern and Western streams. :

- Resistance factors, u/q and '_ll._v'—, are shown as a .func_;t_lon of Relative Rou'gh'ness';
i.e., a Ratio of Hydraulic Mean Depth (d ), or Hydraulic Radius ( R), to a bed-material
sizé index ( Dgq'), @s taken from field measurements (Leopold, Wolman and Miller, 1964). -

Figure B-2. Relative roughness (R/Dga) vs. friction factor (u/u*) (Rosgen, 2006b; Rosgen and Silvey, 2007).
Bé Copyright © 2009 Wildland Hydrology
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Mass Density of Water = 1,94 slugs /43

N

{ small streams )

1.00 posseemm
30 Reference Notes
80 F . . .
Y TR ShearVeIocny 1} gRS}) n = Manning's Roughness Coefficient = Mean Velocity (ft/sec)
o b = Shear Stress = YRS A = Cross-Sectional Area S = Slope (ft/ft)
u
.50 1} W g = Gravitational Acceleration Q= Discharge (cfs}
10 SQRS R = Hydraulic Radius ( Area / Wetted Perimeter ) u = 1.4865 (R)M(S)"2
u? ( aka. Hydraulic Mean Depth ) n
.30 b4 Dgy = Grain diameter or particle size at
Y the 84" percentile index Data Point Stream Type
' Y = Specific Weight of Water: 62.4 1b/f it cd
20 . @ B3
y % = Slug = 1.94 /ft3 Water {1Slug=32.174 Ib) F N A3, A2
| i cs
P = Mass Density of Fluid { Ib/#t® or slugs/ft3 ) v i m o | ROSGEN (Western US)

MANNING's 'n' Roughness Coefficient

After Leopold, 1997, {Data from W.Annable, Ontarfo, Canada)

Friction Factor u/u*
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Figure B-3. Friction factor (u/u*) vs. Manning’s roughness coefficient “n” (Rosgen, 2006b; Rosgen and Silvey, 2007).
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. Obtain the drainage area associated with the gaging station.

Obtain the field-determined bankfull discharge at the gagirig station(s) {(Figure A-22),

Obtain the bankf
and velocity).

Measure the average water surface slope. ,
Perform an active bed pebble count on the riffle to obtain Dga4.
Determine the stream type.

Solve for Manning’s “n" at the bankful] stage: n = (1.49R¥35%2)/y (use the bankfull mean velocity from Step 3).

Wk

@ N o

{dbkf) are often used Interchangeably when width/depth ratios are greater than 12,
9. Calculate shear velocity: u* = (gRS)".
10. Calculate friction factor: u/u*.

11. Plot bankfull discharge as a function of drainage area on the appropriate regional curve.

using unique symbols}, )
13. Plot relative roughness by friction factor (Figure A-16) (Example in FigureA-19).
14. Plot Manning's "n” by friction factor (Figure A-17) (Example in Figure A-20).
15.Plot Manning's 'n” by stream type (Figure A-18) (Example in Figure A-21).

EAGING STxTIeN!

éAqu. OTaTionl NAME!  MAon RNl AT GEMES, MaeLAND

S Ne's)

Bankfull Ave. Water

uli channel dimensions frorh the gaging station hydraulic geometry relationships (discharge vs, width, depth, area

Calculate relative roughness: R/Dga. Make sure that Dga4 is conyerted from millimeters to feet, Hydraulic radius (R) and mean depth

12. Plot bankfull channel dimensions as a function of drainage area on the appropriate regional curve (note stream type of plotted values

i ‘ ing' i Friction
Drainage | Bankfull | Bankfull Bankfull | Bankfull Stream | Manning's | Relative Shear
i~y . Mean , Surface Dga - .
Area |Discharge| Width Depth Area | Velocity Slope Typg n Roughness | Velocity Factor
(M) | Qpkflefs) | Whkr | dukelft) | Apig (D) | upke(fts) | STR/F) | (mm) () | R/Dga (Ft/ft) | u* (ft/s) u/u*
8.9 | 3 (a5 |1 |265 |20 |oo®t |itap|emnr ?(gl | | owel | 4123 | 050t | 445
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Reference Notes Roughness‘n'= 1—"%6—5 (AR (s®)

B e s e e L P e e

n = 0.3983%r1°

- 85 8312 8312
_______ S Velocity u - M88RINST) =3 81R%s™ Q=3.81AR¥s
= Average Bankiull Value for rivers of medium to large size,
R = Average Bankfull Value for smaller rivers with controlling vegetative influence, woody debris and similar high
- B bl S E L b roughness elements,
B, N— .. = Average Bankfull Value for smaller rivers {mean depth < 5 feet); without controlling vegetative influence
or wocdy debris,

i __;______.,.,._._‘:__.,.,.,m"':"“w.............,........,.

e e e | = = __._.__...__-_________.____________._..__.,___*_________\_

A3 A2 F2 G6 B2 B3 BS

osgen.Stream Type

x;z

‘B3¢ G5 F5 §F6) G4 B4 F3 C5 5 BY

F4 E3 G3 C1 C3

Figure B-4. Manning's “n"” by stream type (Rosgen and Silvey, 2007},
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River Morphology & Applications

) Step 14

Summarize USGS gage data:

Calibrating Bankfull Discharge

Station NAME: | Mor e Qom

| LOCATION: {adest maTom Caynty, 0D

Period of Record {44

T _}"W‘; Mean Annual DISCHARGE 1

DratnageAREA { Iacres ]

ankfull WIDTH (Wukf)

R e e e e F T e T g e et
LS

HARL

'Béh'kfull'iflean DEPTH (dud] 1,6 | * T

%Ban.kfulIMEAN‘EV)EP'i"H duell 1, Q ft f

«Ban kfull Xsec AREA (Ase) |'3,3 Sb] i |

T

[Bankiull Xsec AREA (A} 26:2] # |

fj Wetied PERIMETER (We) [[27. 2] # |

Bankfull STAGE (Gage Ht)

ﬁ:‘“‘

z;rqft

[wetted PERIMETER We) [ 5,7] ® Jo|

Bankfull STAGE (Gage HY) 1 1.9

5{] Est. Mean VELOCITY iz Q.

fisec | Mean VELOCETY ()

g;[gst BT, DISCHARGE (Qm)l

L

p S
B e s

cfs

BankfuliDlSCHARGE(led)' @

Bankfull DISCHARGE assoclated wath “field-determined” Bankfull STAGE
_ t Frurn Gage Hesgh’ readnng al Staﬂ F'Jateand 1abular Sta -Discharge curve data

IRy | e R S T et X

Recurrence Interval (Log-Pearson) associated mm"fleld-determmed‘ Bankfull Dlscha;ge \.7

;_ papengs + RS TR T ST Ty
From the Annuaf Peak Flow Freuenc Anal sis data for the Gage Statlon,

JLISPIYTS I et T TR

determine i

T e

cf : 50 YearRl D:scharge =

) rsr(;?o.

lodre; f &“ Radlus ofCuwature(RcEl!.

6‘56

Based on USGS Discharge Summaty Notes data (Forrn 9-207) and regression analyses of measured
discharge {Q) with the hydraulic parameters of Width {W). Area (A), Mean Depth (d) & Mean Velocity
{u), determine the intercept coefiicient (a) and the slope exponent (b) values for a power function of the

form ‘( aXh when Y is one of the selected hydraurc parameters anc and X is a given dlscharge value (Q)
. - Width (w)] Depth ()| Area (A) Velocntyﬂ o ‘

i' Intercept Coefficient a) ]C{ I

O4077| 38383 o,o?@_s_s_l

17X 508 9437

]
R
it}
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