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Day 2: Field Day
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Applied Fluviol Geomorphology
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Applied Fiuvial Geomorphology
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Applied Fluvial Geomorphology
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Applied Fluvial Geomorphology

Day 2: Field Day

Worksheet A-1. Field Form for Level 1] Stream Classification.

inage Area: 2,09 acres

|'Z.

mi?

SCeont, Theu oo

Twp.&Rge:

Sec.&b‘tf.:

Cross-Section Monuments (Lat./Long.): 3O\ \62_3%‘14 -77.9152377° Date:

/1 /i7

Observers:

o 7 Landscape Type: C"‘AL"‘AD

Bankfull Width (thf) |z_la Vi e

The surface width of the stream at bankfull stage elevation, in a riffle section.

Bankfull Mean Depth (d,)

Mean depth of the stream channe! cross-section, at bankfull stage elevation, in a riffle l \0 2—
Bankfull Cross-Sectional Area (Ag4)
Area of the stream channel cross-section, at bankfull stage elevation, in a riffle section. Z3 'm

Width/Depth Ratio (Wy,/ dyy)
Bankfull Width divided by Bankfull Mean Depth , in a riffle section.

220b

Bankfull Maximum Depth (d,,.,)

Maximum depth of the bankfull channel cross-section, or distance between the bankfull
stage and Thalweg etevations, in a riffle section.

194

Flood-Prone Area Width (W,..)

Width of the channel at an elevation that is twice the Bankfull Maximum Depth , measured
perpendicular to the fall line of the valley in a riffle section.

EOF

Entrenchment Ratio (ER)

_ |The Flood-Prone Area Width divided by Bankfull Width (W ./ W), in a riffle section.

263

Channel Materials (Particle Size Index D g)

The D 5y particle size index represents the median or dominant diameter of channel
materials, as sampled proportionately from the channel surface between the bankfull stage
and Thalweg elevations.

L3

Average Water Surface Slope (5)

The elevation difference of water surface measurements over the stream length between
two similar bed features (e.g., start of riffle to start of last riffle) for several riffle-pool or
step—pool sequences, representing channal gradient.

0007

Channel Sinuosity (k)

An index of channel pattern determined from stream length divided by valley length (SL /
VL), or from valley siope divided by average water surface slope (5,47 S).

1025

ft

f?

ft/ft

ft

ft

fi/ft

mm

ft/ft

ft/ft

Stream

Type

See Classification Key
(Figure A-2)

A6
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Applied Fluvial Geomorphology

Day 2: Field Day

Worksheet A-2. Computatlons of veloaty and discharge usmg various methods

Stream:

Date:

Observers: T ‘Z_

Bankfull Riffle Cross-SectlonaI A;kf — | -
Aros 2'3,9 (| Bankiul Rifle Mean Depth | \,OZ
Bankfull Riffle Width || 220" !-(":';‘ - V:e(g":‘,dd*_")*ﬁ"‘;\?t:r  flze gy
' bkf, b -
Dy Particle Size atRifle  [| 7D | 2% Dot za";iz)s;g%;";ee' 23
M *
' S Hydraulic Radius
Bankfull Slope DB | o ! Wo O
o : . | g Relative Roughness . |
~ Gravitational Acceleration 322 | L R(f)/ Dg, (1) | \ OC\
. hear Veloci
Drainage Area AW, _\D :?n% S u?ir :‘S)E:ty O\t\lﬁ :

1. Fricti(V Relativa
Factor Roughiness

N\e CD >e_J| Location:
YA Stream Type: |L8/ Landscape Type:

ek

2. Roughness Coefficient: a) Manning's n from Friction Factor/Relative™ -+ : .-::3?&,?' N S ek TRy
_ - -1 ftfsec T
Roughness (Figs. A-27, A-28) i=149R¥*$"/n n=10-T37] ;2-3 7‘-] i

2. Roughness Coefficient: a 1,49__*R” s Puitn iy A 6
b) Manning’s n from Stream Type (Fig. A-29) " p= ' ng sec || €8 N/

”Roughness Coefficient: d=149R¥*S "‘/n , "y |
"¢) Manning's i from Jarrett (USGS): = 0.39°SO¥IR O N‘A | i 5\)}@
Note: This equation is applicable to steep, step/poal, high I:mundary m g
reughnass, cobble- and boulder-dominated stream systems; ie_, for n=
Ll

. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.) A R/ sec N A

her Methods (Hey, Darcy-Weisbach, Chezy C, etc.) - : A ft/ sec M ﬂ
Continuity Equations: ) USGS Gage Data _ .= Q/A o)

Return Period for Bankfuil Q Q= |]ﬂ:] year A sec
B A ft / sec 3\0 OL\

4. Continuity Equations: b) Regional Curves {J=Q/A

=

Protrusion Halght Options for the Dy, Term in the ety

o Ly

duis
{(f)
Wo
(f)
Dy
(f)
R
(i)

R/Dg,
(ftift)

*
u

(ft/sec)

cfs

__cofs__

cfs

cfs

cfs

cfs

Roughness Relatioit (R/Dy.) -~ Estimation ‘Method. 1

Option 1.

For sand-bed channels: Measure 100 "protrusmn heights” of sand dunes from the downstream side of feature to the top of

feature. Substitute the D,, sand dune protrusion height in ft for the Dy, term in method 1.

Option 2.

For boulder-dominated channels: Measure 100 "protrusion heights™ of boulders on the sides from the bed elevation to the top

of the rock on that side. Substitute the Dy, boulder protrusion height in ft for the D, term in method 1.

For bedrock-dominated channels: Measure 100 "protrusion heights" of rock separations, steps, joints or uplifted surfaces

abave channel bed elevatlon Subsl;tute the DM bedrock prolrusuon he-ght in ft for Ihe DM term in method 1.

{ Option 3.

Option 4.

For Iog-mﬂuenced channels: Measure "protrustion heights™ proportionate to channe! width of log diameters or the height of the

log on upstream side if embedded, Substitute the Dg, protrusion height in ft for the Dy, term in method 1.

Copyright @ 2017 Wildland Hydrology
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Applied Fluvial Geomorphology

Day 2: Field Day

/}/%ecj

=
<

s
esh

¥ |ChannelPattern ., o 'Dimensionless Ratios
J Mean \cﬁ"z_
TS | BeltWidth (W Min o, Meander Width Ratio "in
AR " (MWR) (Wex / W)
Max Max
- & |y, Stream Meander L ::: 572 41, Meander Length Ratio :;: 25,9
m‘/ Length (L} {ft) S\Nbﬁsm (MLR} (Lo Whir) o
b - . ) ‘.‘.‘ ) }
- Llnear Wavelength Mean 5(’_‘,)[: 3H  Linear Wa\{elength to Mean Z@m
~ N (?‘,) ) Min 13. Bankfull Width Min ‘
@ g Max (?"Iwbkf} Max ’
:\. M - i - M : r‘ Tt
14, Radlus of e b3 7Y 15, Radius of Curvature to ;an Z,\f‘g@
" Curvature (R.} (ft) Min " Bankfull Width (R, / Wy in ‘
Max Max
Channel Particles-
Representatlve Pebble Count
|6 Dig(mm) A 17. Dis(mm) 26 18. Dg, (mm) 243
19. Dg, (mm) 35> 20. Dgs {(mm) aAgan 21.  Dygo (mm) 30t
Active Bed Riffle Pebble Count
22. Dy (mm) 14 23.  Dys(mm) 32 24. Dgo {mm) Yo
25. Dg (mm) 7O 26. Dys (mm) 120 27. Dy (mm) | GO
Classification " . '~ .~ - o SRR

Worksheet A-3. Summary of Morphological Variables. \\\)Q_, A O’Z_ 7@(_‘3}@&.\ 1107

Stream: L‘-H'\
Z

D.

\.

L(Tia'“ =
Riffle Channel Dimensions

Location:

v

Drainage

A ea: \l m\

1. Bankfull Width (W, 2. Bankfull Mean Depth (d

kfull Width (Wy, (ft) \5‘0 Depth (dy) (Ft)
3. Width/Depth Ratio (Woy/ due)  [272..06 | 4, x“')‘f(‘;::}cr°ss's°°t'°“a'Area

ki

5 Bankfull Maximum Depth (d,,.,) ) Width of Flood-Prone Area (Wy,,)
" (f) S @

Entrenchment Ratio (ER)
7.

(Wipa ! Wo) 2.6

28. Sinuosity (k)

. Average Water Surface Slope (S)

TocosT

30. Stream Type

. Landscape Type

)

C_*AL -A]

Velocity & Discharge T e i =
32. Friction Factor (G / u*) é Y [33. Relative Roughness (R / Dg,) L\ ‘Oq
Manning’s 'n’ from Friction oy C
" Factor / Relative Roughness 0\0'{ f 35. Manning’s 'n’ from Stream Type O 103)

6 Estimated Bankfull Mean Velocity
" (Ogyq) {ft/sec)

. Estimated Bankfull Discharge {(cfs)

6bss |

Estimation Method Selected for

_Velocity & Discharge
A8
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Applied Fluvial Geomorphology \L:)Q‘ '®)

K/N/7, Wie Ccf\omcheo\%uﬁ. Cee

7. Day 2: Field Day

R, WeoCn 7, “Team, Z

Table A-1. List of morphologlcal relations and varlab!es to estimate.

1. Bankfull Riffle Width (Wy,) (ft)

Bankfull Riffle Mean Depth (do)  ||,0 2.

‘3. Width/Depth Ratio W/ dy)

" Bankfull Riffle Cross-Sectional
- Area (Ayg)

5. Width of Flood-Prone Area (Wy,,)

Entrenchment Ratio (ER)
(Wrpa / Whis)

-. 7. Sinuosity (k)

. Average Water Surface Slope (S) oXe=ICy)

; 9 Ds, Particle Size for Reach

Bankfull Discharge (Qyq)

*1 1. Landscape Type

| S?réam Type C..L-\./ J

Level Il Stream Classification

Delineative Criteria f

Stream Classification

mey \___Rifle |
Measurements ~ Cross-Seclion

Longitudinal | [ Repres
| Profile ||

Bankfull

Max Flood- Width Mean
Depth Prone Area (W)
(Wrea)

F . R
Width of Bankfull Bankfull

(dmax)

Entrenchment Ratio

(ER) (Wepa/Wiis)

Ratio (W/d)

Average Water

Dso

Surface Slope (S) Particle Size

Figure A-1. Field survey methods to obtain delineative criteria for stream classification.
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