Applied Fluvial Geomorphology

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

SURVEY DATA => CROSS-SECTION I Flood
SITE: Date: 4| q!ﬁ Prot andn, -
Location: ' — — 334
Observers: ! U7 1 I T T O I -

Pt o sk narument oS | { H s

STATION| BS HI FS |Elevation|| | NOTES
ltem ft ft ft ft ft
1| o | 388Ya |-oas "%

2 ] Y3 T0.4% | (powyse L"Hg_
3| Y L, o 0.4 | 10041 249
4| L L) é) O 100
5| S | <o 0.49 | 995!
6| /o $.57 0.9 | 99.1
7 s 6.0 | 1AS 9% 55
8| /3 G oo \.59 | 98.41
9| /Ju/ 7 .40 | 9%.6
0| 6 | &7 | 1.8 | 9812
n| )z SN | 121 | 9%.13
12| )5 3§70 L | 988
13 22 | Uy 0.8l | 99.19
M| 22 | S0 0.59 | 9941
15| 29 | S 054 | 9946
16| ¢ .37 0r% | 99.12
171 28, | $467 LOG | 4334 | SAF
18| 290 7.2 2.6\ | 4137 | &S
19 35/ 24 | 9% | L7os
20 3 ) 34| 96.86
21| 35— | /5 3.4 | 96806
2| 38 | 747 3.06 | 4694
23 y/ 7L 305 | 9695
24| Yy .49 308 | 9691
25| Y4 | 9.4 30 | 970
26| Y75 | 737 276 | Aty | B o
27| S0 7.1y 2.53 | 914%
28| S A §.% 1.3% | 9%.61
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

SURVEY DATA - > LONGITUDINAL PROFILE 1
SITE: Date: 4 7-/'9
Location: Teewn. L S deden
Observers: Sopvic | Doy Deiet HUC: 10 5 I

' Heightof| ~Thalweg |Water Surface| Bankfull |Low Bank HI

[I)Dlzfr?tn%er %?;rl:t lﬂféﬂut E%rﬁt Elevation ggﬁt Elevation g%rﬁt Elevation g?grt?t Elevation

STATION BS | HI | FS | Elev. | FS | Elev. | FS | Elev. | FS | Elev

ft ft ft ft ft ft ft ft ft ft ft
1B L | Dsgb | 1020 :
2[0.6 A Y Pl s 5.5 | qa( P 2O he
3|20, 5 ] 4439772 | Sk, o5 | Qe PRI
41698 736 | 4410 | 7,52 [Gu71Y | 0 [AS.60 15,94 46 | P8
5700 0GL|ag. |7 |qu,62]5.99 | de.lt poot
6|40 229 | [1.20 [du.26] 6.20 |95 56 oot~
7129 | 4,04 93,02 345 |94,6l | G4 |299Y 6354501 | 9L
8| \21 577 [[©0590.5 - /|70
o o] o442 84| 6 96 |94 4 a4 85| R
= |o]zoz L15095.8 | o |que 4 A1|q5.55) Sires
"2\ | N2 ayIEEM [ 193584 .33 9610t
12| 220 | ¢i10 1285|015 (1360 _|4.61 G5.94[e? 70 ¢l
13237 | 707 1,67 |65 | 93 A 524 | #58,10
140204 | ool [qo5]6.%\ |A214 535 s 5 an gs.z peo)
15272 a.e | qLusle ¢\ a2y  [sae|au.dy et
16| 3% s3] gl |13 .01 9598 Wi eonot
- 7 ) A N Cern
18 B _| - B P B
19 D
20 | I -l =l S
21 *f}qten w| olfrevt (et
22| | =
23 . ] |
24 B | B -
25 i | )
26 - B
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Day 2: Field Day Exercises

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

Applied Fluvial Geomorphology
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Day 2: Field Day Exercises

Applied Fluvial Geomorphology
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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 and Discharge Estimates

| Stream:  [il}le (onpcocheanune | Stream Type: (4 I
I Location: N"S/””_‘?/Dh Covnty MM//M‘[ I Landscape Type: ( - AL - AQ ‘
Observers: “Teapmr 1 ' ” Date: q/q/}q |
| Input Variables Output Variables |
Bankfull Riffle Cross-Sectional qd. 2\ A ,;kf Bankfull Riffle Mean Depth 198 d oir
Area (%) (ft)
. . w Wetted Perimeter: w
Bankfull Riffle Width 4.9 bkf He p
5 ) = 2+ dige) + Wi 2849 |
. . . Dia. D g4 at Riffle (mm to ft): D Dg,
D g, Particle Size at Riffle Lo (mm) D g, (mm)/304.8 6.2 @
S pit Hydraulic Radius ~CT R
Bankfull Slope 0.005 (/1) At | W, [ 6° @
- . g Relative Roughness:
Gravitational Acceleration 32.2 () s6c?) R(H)/ D gy (f1) .25 | R/ Dg,
. DA Shear Velocity: _ u*
Drainage Area ] Yo
9 Iz (mP) u* = (gRS)” s (ftisec)
L . Bankfull Bankfull
Estimation Methods VELOCITY DISCHARGE
1. Fricti i 7 *
Fal;l:(t;o[% S:;ﬁ;:a: . d=[283+566%Log(R/Dg)]u*|| 2 03 | ft/isec || 133735 cfs
2. Roughness Coefficient: a) Manning's n from Friction Factor / Relative y 3 f
Roughness (Figures 28-29) =149-R**<8"p pn =| 0.5% cpl Bald sec || #3520, cfs

2. Roughness Coefficient: 7=149R* 8" oo

b) Manning's n from Stream Type (Figure 30) n =| 5. 037 | d. Al ft/sec lad. 9+ cfs
2. Roughness Coefficient: d=149+R**«s"p

c) Manning's n from Jarrett (USGS): n =039 8%%. g016 Rz %Z ft/sec 12+ D2 cfs

Note: This equation is applicable to steep, step/pool, high boundary L
roughness, cobble-and boulder-dominated stream systems; i.e, for 11 = | S.049

3. Other Methods (e.g., Hey, Darcy-Weisbach, or Chezy C)

| I ft / sec cfs
3. Other Methods (e.g., Hey, Darcy-Weisbach, or Chezy C) ft / sec cfs
I |

4. Continuity Equations: a)USGS GageData d=Q/A

Return Period for Bankfull Discharge Q oir =| | year N\b\ ft/sec M\D\ cfs
4. Continuity Equations:  b) Regional Curves d=Q /A 2, 4D ft / sec \’%’2.’12 cfs

Protrusion Height Options for the Dy, Term in the Relative Roughness Relation (R/Dg,) — 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. teature. Substitute the Dy, sand dune protrusion height in ft for the D, term in method 1.

Obtion 2 For boulder-dominated channels: Measure 100 "protrusion heights” of boulders on the sides from the bed elevation to the top
PUON 2. 4f the rock on that side. Substitute the Dg,4 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
PUON 3. above channel bed elevation. Substitute the Dg, bedrock protrusion height in ft for the Dg, term in method 1.

Option 4 For log-influenced channels: Measure "protrustion igﬁt_s" proportionate to channel width of log diameters or the height of the
ption 4. log on upstream side if embedded. Substitute the Dg; protrusion height in ft for the Dy, term in method 1.

Copyright © 2019 Wildland Hydrology Field Exercise 7




Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Worksheet 3. Summary of Morphological Variables.

Stream: [iJlle  Conocach easue Location: |yashinadon _Coun %1‘/. Waefand
Team:  ~Teap L ” Date: %//a//a’ '
Riffle Channel Dimensions
1. Bankfull Width ("(Vf‘t’;") 24.9 | 2. Bankfull Mean Depth ("(';';f) |.38
. . Bankfull Cross-Sectional (A )
3. Width/Depth Ratio (Waoreld i) | | 2,29 - Area (#) Hd.21
Bankfull Maximum (d max) \ (Wia)
5. Depth () 2 .08 | 6. Width of Flood-Prone Area ) [ 4y
7. Entrenchment Ratio  (W,,,/Wy,)| 5,98
Channel Pattern Pattern Ratios
Avg:| X4 . Avg:| 3.23%2
. (W o) Meander Width
. : . W /W : .
8. Belt Width (*) LL 4q 9. patio (MWR) (W i/ W i) LL 1.9
UL: 19 UL: 4,328
Stream L) Avg:| 2t Meander Avg:| 4.74
10. Meander (f:; LL: 11. Length Ratio (L /W p) LL:
Length UL: (MLR) UL:
. Avg:| 214 Linear Avg:| 3.9¢
12. Linear (4) LL:| 218 13. Wavelength to (1 /W) LL:) ¢.3¢
Wavelength (ft) .
uL:| 2,8 Bankfull Width UL:| §5.9%
. Avg:|  (s3.%3 Radius of Avg:| 2.SL
14. 23‘:\"‘;:“:: ((’:t;) LL: 78 15. Curvature to (RIW pir) LL: 2.0\
uL:| s2.¢ Bankfull Width uL:| %.13
Channel Particles
Representative Pebble Count '
16. D16 (mm) ILI 17. D35 (mm) 28 18. D50 (mm) 1-/5'
19. D g4 (mm) 13 20. D g5 (mm) Ao 21. D ;50 (mm) 3,000
Active Bed Riffle Pebble Count
22, D16 {(mm) | ] 23. D35 (mm) 28 24, D50 (mm) 22
25. D g4 (mm) o 26. Dgs (mm) | So 27. D490 (mm) 128
Channel Sinuosity & Slope
rf
28. Sinuosity (k) |34 :/Average Water Surface (S) | p.oo®
Slope
Classification
30. Stream Type Yy 31. Landscape Type C-pL-AD
Velocity & Discharge
32. Friction Factor (@ 1u*) .8 |33. Relative Roughness (RIDgy) | 3,25
Manning’s 'n" from Manning’s 'n' from Stream
34. R ID84 (n) () ,O%LQ 35. Type (n) O,D%'L
Estimated Bankfull (a pir) L Estimated Bankfull (Q)
26 Mean Velocity (ft/sec) 4l " Discharge (cfs) 19a%
38 Estimation Method Selected for -
" Velocity & Discharge Stream Tpe

Field Exercise 8
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Worksheet 1. Field Form for Level Il Stream Classification.

Stream:  Litle Copocacin eaque

Location: Washinakn [ow.-h_; , W\W:/}MJ

Landscape Type: -4 - A

Stream

C
Type Ll

(Figure 2)

See Classification Key

Observers:  Teapr 1 Riffle Cross-Section: 1
Date:  /)q/a Drainage Area: 2 mi?

Bankfull Riffle Width (W) 24 9

The surface width of the stream at the bankfull stage elevation. : ft
Bankfull Riffle Mean Depth (d )

Mean depth of the stream channel cross-section at the bankfull stage \ _’}B

elevation (dbkf =A bkf / kaf). ﬂ
Bankfull Riffle Cross-Sectional Area (A ;)

Area of the stream channel cross-section at the bankfull stage elevation ),M"l\

(Apkr = W ® dpir)- ft?
Bankfull Riffle Width/Depth Ratio (W s / d pxf)

Bankfull Riffle Width divided by Bankfull Riffle Mean Depth that describes , 3 qq

the channel shape (large number = wide and shallow channel; small )

number = narrow and deep channel). ft/ft
Bankfull Riffle Maximum Depth (d .., )

The distance measured between the bankfull stage elevation and the 2.08

channel Thalweg. ft
Flood-Prone Area Width (W,,)

Width at an elevation that is twice the Bankfull Riffle Maximum Depth, l LM

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 .18

divided by Bankfull Riffle Width (W g5 | W b ). t/ft
Channel Materials (Particle Size Index D 5)

The median diameter of channel materials within the bankfull channel Y g

sampled proportionately through a reach. mm
Average Water Surface Slope (S)

Elevation difference of water surface between two similar bed features o.00W

(e.g., start of riffle to start of last riffe) over the stream length for several '

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& / L4 ), or from valley slope divided by average water surface . 3"'

slope (S, / S). i/t

Field Exercise 6 Copyright © 2019 Wildland Hydrology




