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

SURVEY DATA ————> CROSS - SECTION 1
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

SURVEY DATA —> CROSS -SECTION 2
SITE: Date:
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Day 2: Field Day Exercises

Applied Fluvial Geomorphology
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises
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SURVEY DATA > LONGITUDINAL PROFILE 1
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Day 2: Field Day Exercises

Applied Fluvial Geomorphology
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

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

E Bankfull Velocity and Discharge Estimates |
| Stream: ity  (ancooheual ” Stream Type:  / I._l |
| Location: 7 s ., H Landscape Type: CO&‘\&WA ;1““ vl ,Ll |
| Observers: Team = ] Date: i /j E) j
| Input Variables ] I Output Variables I
Bankfull Riffle Cross-Sectional A pxr . d
. Bankfull Riffle Mean Depth bidt
Area 50 2 (ft%) P AN (ft)
. . w Wetted Perimeter: w
Bankfull Riffle Width bkt P
G () = (2 doge) + Wi 32,1 (®)
. . . i D 84 at Riffle (mm to ft): -~ D
D g4 Particle Size at Riffle Dia. 84
ae 10 {mm) D g, (mm)/304.8 v Lal S (ft)
P Hydraulic Radius R
Bankfull Slope RV/sT: il
p 0 \/‘_Ju (ft/ﬂ) Abkf/Wp ' 157 (ft)
. . Relative Roughness:
Gravitational Acceleration 32.2 g RID
(ft/ sec?) R(f)/ D gy (ft 532 84
. . Shear Velocity: *
Drainage Area 0.0 oA . ind 57 u
(mi’) u*=(gRS) . (ft/sec)
. . Bankfull Bankfull
Estimation Methods VELOCITY DISCHARGE
1. Friction /" Rejative = + * 1 G
L A Relatve 5 =[283+566%Log(R/Da)]u*| 3, Alp| ftisec || 144 ofs
2, Roughness Coefficient: a) Manning's n from Friction Factor / Relative ft | sec - ofs
Roughness (Figures 28-29) G=149-R¥®- 8" n n=[5, 03] L{ Nl 7.5
2. Roughness Coefficient: d=149°R*.8"n _ A ;
b) Manning's n from Stream Type (Figure 30) n=| . O 4o é{ ' O_’) Sec 1 b'b cis
2. Roughness Coefficient: G=149R%*.8"p ..
. v . 0.38 0.16 A/ ﬂ / sec ! f.\« CfS
¢) Manning's n from Jarrett (USGS): n=039.S"% R P N
Note: This equation is applicable to steep, step/pool, high boundary -
roughness, cobble-and boulder-dominated stream systems: i.e.,,for 1= |
|3. Other Methods (e.g., Hey, Darcy-Weisbach, or Chezy C) ] ft/ sec of
I3. Other Methods (e.g., Hey, Darcy-Weisbach, or Chezy C) i ft / sec ofs
4, Continuity Equations: a) USGS Gage Data Ga=QJ/A ft/ f
Return Period for Bankfull Discharge Qi = year S cls
4. Continuity Equations: b) RegionalCurves d=Q /A ft/ sec ; cfs
. 204 700
Protrusion Height Options for the Dy, Term in the Relative Roughness Relation (R/D;,) ~ Estimation Method 1
) For sand-bed channels: Measure 100 "protrusion heights" of sand dunes from the downstream side of feature to the top of
Option 1. feature. Substitute the Dy, sand dune protrusion height in ft for the Dg4 term in method 1.
. For boulder-dominated channels: Measure 100 "protrusion heights” of boulders on the sides from the bed elevation to the top
Option 2. of the rock on that side. Substitute the Dy, boulder protrusion height in ft for the Dj, term in method 1.
. For bedrock-dominated channels: Measure 100 "protrusion heights" of rock separations, steps, joints or uplifted surfaces
Option 3. above channel bed elevation. Substitute the Dg4 bedrock protrusion height in ft for the Dy, term in method 1.
Obtion 4 For log-influenced channels: Measure "protrustion heights" proportionate to channel width of log diameters or the height of the
ption 4. log on upstream side if embedded. Substitute the Dy, protrusion height in ft for the Dg, term in method 1.

Copyright © 2019 Wildland Hydrology
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Worksheet 3. Summary of Morphological Variables.

Stream: Liv¥l e ComoacWeagus Creel Location: oashinedon (puwty M)
Team: - Date: 4 /4/2. 7% ’
Riffle Channel Dimensions
: (W ) a4\ (d bif) .
1. Bankfull Width () L\ |2 Bankfu:: :\:Ilean Dsepth I (Aﬂ) | l, '?S':l
. . Bankfull Cross-Sectiona bkf
3. Wldth/Depth RatIO (kaf/dbkf) ’(’ \T‘ 4. Area (ftz) g{) . 3}
Bankfull Maximum (d max) . . (W)
5. Depth (ft) 7 |8 Width of Flood-Prone Area () [64 )
7. Entrenchment Ratio (W, /We)| 4 al
Channel Pattern Pattern Ratios
Avg:| 52 : Avg:| | %
8. Beltwidth (W) | 5o | MeanderWidth \\ 0 [k
(ft) Ratio (MWR)
UL:| =+ UL:| w1/Fr
Stream L) Avg:| 1372 Meander Avg:| 9 s5
10. Meander - LL:| ~ /3 [11. Length Ratio (L /W) LL:| s jm
(ft)
Length UL:| n/st (MLR) UL:[ 2374
) Avg:| 22 Linear Avg:| 04
12, Linear (1) LL:| ;o2 |13. Wavelengthto (4 /W) TR
Wavelength (ft) ; -
UL:| a3¢h Bankfull Width uL:| si/A
. Avg:| &= Radius of Avg:| | =2
14, Eﬂ‘:"’l;:u(:: ((’:t;) LL:| iy |15 Curvatureto  (R./W ) LL:| »adp
uL:[ s Bankfull Width UL:| Nsn
Channel Particles
Representative Pebble Count
16. D ;4 (mm) 5 17. D 35 (mm) o0 18. D5y (mm) Yo
19. D g, (mm) a':},g—" 20. D95 (mm) CTSC) 21. D100 {mm) BC’CL’QLI:‘
Active Bed Riffle Pebble Count
22. D 45 (mm) (0 23. D 35 (mm) 29 24. D5 (mm) 4y
25. D34 (mm) qo 26. D95 (mm) 700 27. D100 (mm) B&A"Dk
Channel Sinuosity & Slope
. . Average Water Surface )
28. Sinuosity (k) |.o 4 |2. Slope (S) 00
Classification
30. Stream Type C ’»\ 31. Landscape Type (-AV-AD
Velocity & Discharge
32. Friction Factor (@ 1u*) (v 4 <; 33. Relative Roughness (R/Dgy) -5""'2, -l
Manning’s 'n' from 7 Manning’s 'n’ from Stream _ J
34 R IDg ™ |5 o34 Type ™) lo, 04D
36 Estimated Bankfull (T pir) Estimated Bankfull (Q)
" Mean Velocity (fsec) |2, |°" Discharge cfs) | 114
38 Estimation Method Selected for o s o s o
" Velocity & Discharge Taain Feclor j FOWAE e pinpen s,
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Worksheet 1. Field Form for Level Il Stream Classification.

Stream: )i ly (00w asue Creel
Location: \AJa < e H“f MDD Landscape Type:%c‘:\t_{\jﬁcz* C",!
Observers: Tg., 2 i Riffle Cross-Section:
Date: 4| /q /i Drainage Area: | 2 mi?
Bankfull Riffle Width (W )
The surface width of the stream at the bankfull stage elevation. a? g (0 ft
Bankfull Riffle Mean Depth (d 4¢)
Mean depth of the stream channel cross-section at the bankfull stage ]‘7.5 +
elevation (dpxr = A pir | W pir ). ft
Bankfull Riffle Cross-Sectional Area (A )
Area of the stream channel cross-section at the bankfull stage elevation 5 O 30
(Apkr = Wrr ® dpir)- ft?
Bankfull Riffle Width/Depth Ratio (W s / d pir)
Bankfull Riffle Width divided by Bankfull Riffle Mean Depth that describes J (l R 8
the channel shape (large number = wide and shallow channel; small (W7
number = narrow and deep channel). ft/ft
Bankfull Riffle Maximum Depth (d ., )
The distance measured between the bankfull stage elevation and the ) l l()
channel Thalweg. 2k ft
Flood-Prone Area Width (W,,)
Width at an elevation that is twice the Bankfull Riffle Maximum Depth, ] C,)q L
measured perpendicular to the fall line of the valley in a riffle section. ft
Entrenchment Ratio (ER)
The vertical containment of a river calculated as Flood-Prone Area Width 5' a \
divided by Bankfull Riffle Width (W s [ W pr). ' ft/ft
Channel Materials (Particle Size Index D 55)
The median diameter of channel materials within the bankfull channel '-‘O
sampled proportionately through a reach. mm
Average Water Surface Slope (S)
Elevation difference of water surface between two similar bed features
(e.g., start of riffle to start of last riffe) over the stream length for several , o0
riffle-pool or step—pool sequences, representing channel gradient. ft/ft
Channel Sinuosity (k)
An index of channel pattern determined from stream length divided by valley
length (L 5 / L4 ), or from valley slope divided by average water surface ’ .0 3
slope (S,a / S). ft/ft
Stream e \.\ See Classification Key
Type (Figure 2)
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