Applied Fluvial Geomorphology Day 2: Field Day Exercises
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Applied Fluvial Geomorphology Day 2: Field Day Exercises
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Day 2: Field Day Exercises
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Applied Fluvial Geomorphology Day 2: Field Day Exercises
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Worksheet 2. Computations of velocity and discharge using various methods.

Bankfull VELOCITY & DISCHARGE Estimates

l Stream: | L Conocae heaque || Location: | Roarin g
Date: |'—| IO} I Stream Tyﬁe: I C 4 Jl “ Landscape Type: | C-LKL-AD
Osservers o0 0 S R
INPUT VARIABLES I OUTPUT VARIABLES |
Bankfull Riﬁli rC;re(‘)ss-Sectional 55 ?55; Bankfull Riffle Mean Depth || | (47 ((jfl:tok)f
Bankfull Riffle Width 203 V:’;';f V\ie(ge*d 8 24| N
Do Particle Size atRiffe || (0 | 2 & Des Zj:tzifnsz?’%rjee‘ 0.49 ?ﬁs)'*
Bankfull Slope 0.0CA (i‘;';f) Hydr:ilfifvs: s | .4 (':)
Gravitational Acceleration 32.2 (ﬂ/gecz) .. Rel?;ciz/f:a) ?gig(r;tr;ess J & A R:f{ ’E‘:lu__
. : !
Drainage Area \2 :3?) | Shu?a; ([\g/;lg;'ity __ O v Ule _ (ﬂl/jseC)
ESTIMATION METHODS | Banktu veLociTy DchE
1'&2‘{?%555%& G =[2.83+5.66*Log {R/Dgs }Ju*| . ioly | ftrsec |[ 9015 ofs
e e et TR 10 | we [225.6]
26)Rn::g:ir;zs': : ‘:f:fnl'lc;’::am Type (Figure 29) al 1'49*5 [ .0 | ft/sec | 27%. {of cfs
Zé)Rn::r?:i:Z?: : ?reof;;cﬁ:::ett (USGS): a,,==1(',‘_1:;532:;s,.:-c{1'; S O | t/sec 1LV cfs
ot o Suali o st oo, RSO IS, 1 m [ 0,00 STy
IS. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.) | e ft / sec N \ F\ ofs
.' |3_ Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.) | N/ I\ ft / sec N ) A cfs
v ol e I
'. 4. Continuity Equations:  b) Regional Curves I =Q/A E» C@C\ ft / sec Z\L\‘ 05 cfs

Protrusion Height Options for the Dg, Term in the Relative Roughness Relation (R/D,,) — Estimation Method 1

Option 1.

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

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

Option 3.

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

above channel bed elevation. Substitute the Dy, bedrock protrusion height in ft for the Dy, term in method 1.

| |Option 4.

For log-influenced channels: Measure "protrustion heights” proportionate to channel 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 © 2018 Wildland Hydrology
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Worksheet 1. Field Form for Level Il Stream Classification.

Stream: LtHa Conococen ae

Basin: QC’TBM U Drainage Area: acres {2 mi?
Location: Washipoion (oo . MD

Twp.&Rge: C\on(Spving WD Sec.8Qtr: Dypnln 2 .
Cross-Section Monuments (LaM;ong.): Date: 4 |' IO f I%

Observers: ”\"QO\W\ 7

Landscape Type:(’- AL - Ad

Bankfull Width (W)

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

34

Bankfull Mean Depth (d;)

Mean depth of the stream channel cross-section, at bankfull stage elevation, in a riffle
section (dbkf = Abk‘f / kaf).

.42

Bankfull Cross-Sectional Area (A)
Area of the stream channel cross-section, at bankfull stage elevation, in a riffle section.

82,

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

2099

Bankfull Maximum Depth (d,,.,)

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

2.5\

ft

ft

ft/ft

ft

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.

1)

ft

Entrenchment Ratio (ER)
The Flood-Prone Area Width divided by Bankfull Width (Wi,a! W), in a riffle section.

1,59

fuft

Channel Materials (Particle Size Index D 5)

The D'y, 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.

50

mm

Average Water Surface Slope (S)

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 channel gradient.

fu/ft

Channel Sinuosity (k)

An index of channel pattern determined from stream length divided by valley length (L, /
L,a), or from valley slope divided by average water surface siope (Sys / S).

|G

ft/ft

Stream
Type

C 4l

(Figure 2)

See Classification Key
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Applied Fluvial Geomorphology Day 2: Field Day Exercises

Worksheet 3. Summary of Morphological Variables.

stream: | Wt Conncacheaque. , Location: Washinaton C_G)ﬂ'h-f, MD _
Team: /. Y pate: H |10 I Drainage Area: |7 <O . i,
Riffle Channel Dimensions £¥ '
1. Bankfull Width (W s, (ft) ?)Lﬂ 2. Bankfull Mean Depth (d ) (ft) . L A
. . Bankfull Cross-Sectional Area
3. Width/Depth Ratio (W p.r / d pir) 70 949 |4 (A ) () 55
Bankfull Maximum Depth (d .., ) Width of Flood-Prone Area (W,,)
" (ft) L2 & (ft) LS
Entrenchment Ratio (ER)
" (Wipa | W) 2.9
Channel Pattern Pattern Ratios
Mean:| )1 5.2 Mean:| 7. |\,
8 Belt Width (W) Min: 10 5 Meander Width Ratio Min:[ 3 2
" (ft) ’ " (MWR) (Wi | W) ) :
Max:| “HO 34 Max:| (2. .94
Mean:| 717 .2 Mean: W
T Stream Meander Min: 287225 T Meander Length Ratio Min: T 3)
‘Length (L) (ft) in:] 194D “(MLR) (L ,, | Wper) in:| ©.H3
Max:| 500 34 Max:| ¥ .R2L
Mean:| 2.\ i Mean: .
Linear Wavelength ean:| 2 \¥ Linear Wav_elength to ean:| (op.H|
12. (A () Min:| [5(g 13. Bankfull Width Min:| 4.99
Max:| 750 (A1 Wkt) Max:| .24
R Mean:| +H. 5 Radius of Curvature to Mean:| 7 ) 2
14 Gurvature (R.) () Min:| 7 15. ;ankfull Width (R / Min:| 9 .\
Max:| 39 Vi) Max:| 2.22
Channel Particles
Representative Pebble Count
16. D5 (mm) 17.§ 17. D35 (mm) 3¢ 18. D (mm) Ep
19. Dg (mm) LYO 20. Dg (mm) | 72600 21. D49 (mm) 2000
Active Bed Riffle Pebble Count
22. D4 (mm) g4 23. Dy (mm) | 7|7 24. D (mm) 28
25. Dgy (mm) (50 |26 Destmm) | 257 |27 Dig (mm) 3000
Classification
28. Sinuosity (k) {. Lo T 29. Average Water Surface Slope (S) O QOO%
30. Stream Type CH l\ 31. Landscape Type C-A L’HD
Velocity & Discharge
32. Friction Factor (7 / u*) 5.9% 33. Relative Roughness (R / D g,) \ ?) 2\
Manning’s 'n' from Friction Rl .
2 s Roughness 3 0% 35. Manning’s 'n' from Stream Type 0.07.
36. :E;::‘l:;a:::el:eia)mkfull Y %/’H' 37. Estimated Bankfull Discharge (cfs) | 707} . 25
Estimation Method Selected for \chion Factor
- Velocity & Discharge ™ / Rolaive QGU'\-._\{\\.-U =5
W]
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