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

Applied Fluvial Geomorphology
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Applied Fluvial Geomorphology
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Applied Fluvial Geomorphology

1Qrx sy,
] «TVIOL | A | ‘odAT adeaspue] BdA] Emmtw__
— ——— ¥ ! v_mm_m_ _ V yooipag ‘
5 T 10 [ | | \4 d (8] | svoz-veol |ebuethip-ebier| o8- oy
i | m {317] veor-zig wnipayy - 02
| i m “alt| zie-zee llews 0Z-€l
| | : - Ol. . .
_, m g) | 29e-9se llews £¥l-10)
i m oy esz- o8l able LOoL- 1L
‘ _ m : ___,.,M | osi-sel bl | V1-0§
* & il 1
: : g 8Z1-06 llews 06-6¢
beel 0 o Mt on Lij i - o
; S ! : G 06 - 9 lews §€-6¢
) IR TT] I ] 11T " ) i | : Mo\
i . - " 851807 AIg, 7-9
[ I O | nh ! W o L v|o m|v l |O|b > SIGAeH!
‘ E - 95107 Aig -
LI LY \ ' f 1] Ly " =_— He ot 11} i sv-ce I AR gl-gl
! : AL -a ‘L -RQ°
" A ' no i w| o] o | Em 951800 £'L-68
Y Y I Y h nlomi el v RIS ELR yee-ol ssIe09 m|w -8|
i I CIAL -¢ wnips, -y
\ ] 1. 1 Py | __O 3 al-¢1ll m,_ €9 - P
O L ] W gl Enee wnipapy vr-le
H H e ; - aul .. .
| ] : P : o) 8-1G 14 e -2z
/ m m L sy ouly -9l
] e r-g sujfBA | o) -80
L/ B3 P 3 ©Z-0 | esoQMep | g0 -v0
; Y | m | al | ov-os | eseeo
£ _. i 05 -G2 wnipayy
\ ‘ _” : v .
‘ : U \ S SIAAY euly
A M. : — | szl -290 aul4 Aisp
' : J/S 290" > Reio /s
% 101 i EIE]
WNO % % W3LI # %% @;Ww 1..0@\ .%Emﬁ *.3% \mm m W. Q‘H mm Lw_ i .w\HMMmHVH } PPILWINIW | FT7D114Vd saLou|
al b ) F P | @1eq e1eq “4Of U0 20CT S19AI9sSqO
‘yoeay _sommm N I v 2l o o | |-ONH :uoneoo
(€) 3LISOdWOD (2) 100d () 344 o / 91

S E e \ L

057 L o 477D 49494 Y

Copyright © 2019 Wildland Hydrology

Field Exercise 46



Day 2: Field Day Exercises
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, 210777

Day 2: Field Day Exercises

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

Bankfull Velocity and Discharge Estimates

| Stream:

Litie  Conpro fhenie  Toach i ” Stream Type: Y I
[Location: (i oo 1) || Landscape Type: (", /¢ FO)
| Observers: ,,.;; 4 || Date: Ofu / q
I Input Variables Il Output Variables [

Bankfull Riffle Cross-Sectional .
. ot Ll 5 9g Abi || Bankfull Riffle Mean Depth [ 7] A os
Area 5 (ft?) ! ()
: . Wetted Perimeter:
Bankfull Riffle Width AT W ois e W
g (M) = (2 * dige) + Wi A4l w
. . . i D s4 at Riffle (mm to ft): D
D g4 Particle Size at Riffle Dia. 84
84 b3 (mm) D 54 (mm) / 304.8 D!
Hydraulic Radius
Bankfull Siope 4 S bir ydrau diu 3 R
00447| @in A | W, |, bl @
I . Relative Roughness:
Gravitational Acceleration 32.2 g RID
/305 R(f) /Do (f) A
, DA Shear Velocity: u*
Drainage Area s L
9 ]9\ (mi?) u*=(grRS)”" ’ “D'.D5 (ft/sec)
; ! Bankfull Bankfull
Estimation Methods VELOCITY DISCHARGE
1. Friction Relative - *
1 =[283+566°Log(R/D u ft/ sec cfs
Fa°t°erughness [ 9l o] 3 lB& , 5ql (‘/2
2. Roughness Coefficient: a) Manning's n from Friction Factor / Relative f ] sec N ofs
Roughness (Figures 28-29) i=149+R*-8"n n= 213 ]L” bl
2. Roughness Coefficient: 0=149+R*+s"n / ‘
b} Manning's n from Stream Type (Figure 30) n=|0.032 | L’: l( ft/sec ,8{0 .J(-l cts
2. Roughness Coefficient: G=149+R*.8"p ft/ f
¢) Manning's n from Jarrett (USGS): n =0.39 « §%%, p016 /q SEE /y/q cts
Note: This equation is applicable to steep, step/pool, high boundary . / 7
roughness, cobble-and boulder-dominated stream systems; ie,for N = I l![& |
3. Other Methods (e.g., Hey, Darcy-Weisbach, or Chezy C) | /L//A ft / sec /l///? ofe
3. Other Methods (e.g., Hey, Darcy-Weisbach, or Chezy C) /U//' ft | sec A/l/ﬂ ofs
I V/A /11
4. Continuity Equations: a) USGS Gage Data da=QJ/A 1/ / !
Return Period for Bankfull Discharge Qo = year /l//q ft/sec / //4 cfs
4. Continuity Equations: b) Regional Curve i=QlA . cf
inuity Equations ) Regional Curves i =Q ull_lQ_ ft / sec gOO S
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 Dy, term in method 1.
ion 2 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 Dy, term in method 1.
. For bedrock-dominated channels: Measure 100 "protrusion heights" of rock separations, steps, joints or uplifted surfaces
Option 3
PUON 3. above channel bed elevation. Substitute the Dy, bedrock protrusion height in ft for the Dg, term in method 1.
Obtion 4 For log-influenced channels: Measure "protrustion heights" proportionate to channe! width of log diameters or the height of the
puon &. log on upstream side if embedded. Substitute the Dy, protrusion height in ft for the Dg, term in method 1.
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Worksheet 3. Summary of Morphological Variables.

Velocity & Discharge

FF/RR_

Stream: (yrve ComncacueEaaoe CREEIK  Location: N&SHIMCT(‘:“] (poNTY, MagwLAAD
Team: # L Repcy ¥ U Date: -19
Riffle Channel Dlmensmns
. (W bir) ‘ (d bir)
1. Bankfull Width () 9)@5 2. Ban::u:: :\:Ilean Dsepth I (Aﬂ) | ’17{
; . — Bankfull Cross-Sectiona bkf
3. Width/Depth Ratio  (Wauldue) | |5, 5 |4 o0 a | YD, 4
Bankfull Maximum (d max) . ) (Wea)
5. Depth (7t & 'ab 6. Width of Flood-Prone Area () b&
7. Entrenchment Ratio (W, /W 1) Q '3
Channel Pattern Pattern Ratios
Avg:| Y . Avg:| 0 .02
8. BeltWidth (Vo) e[ W o MeanderWidth ) L[4 03
(ft) Ratio (MWR)
uL:| By UL:| 2.03
Stream L) Avg:| 9,2 Meander Avg:| 7,9\
10. Meander (ﬁ"; LL:| (91,9 [11. Length Ratio (L ,/Wy) LL:| 7.2}
Length uL:| 91,9 (MLR) uL:| .2t
i Avg:| 1.9 Linear Avg:| (5,377
12. ";\;zsz:en " (ft)) tL:| 1,9 |13. Wavelengthto (4 /W) e (37
) ( uL:[ (.0 Bankfull Width w39
] Avg:| &l Radius of Avg:| 2,09
14. gz‘::fu?: ((':t;) LL:| Yq  ]15. Curvatureto  (R./Wiqg)  LL:| | ,gq
uL:l 13 Bankfull Width uL:| 4. %
Channel Particles
Representative Pebble Count
16. D ;5 (mm) OH *&;ﬂl)\ 17. D 35 (mm) | || M ,m\)d 18. D 5o (mm) /& ,?(Zrz;]
19. D g4 (mm) 4o V& |20. Dgs (mm) [25 555, | 21. D g0 (mm) 80 e |
Active Bed Riffle Pebble Count
22. D ;5 (mm) |7 23. D35 (mm) | A& 24. D5y (mm) 39
25, D84 (mm) bg 26. D95 (mm) Sci 27. D100 (mm) &5
Channel Sinuosity & Slope
. . Average Water Surface .
28. Sinuosity (k) |, | 9\ 29. Slope (S) |0.0458
Classification
30. Stream Type CL‘ } ﬂ_ 31. Landscape Type GAL_F"D
Velocity & Discharge
32. Friction Factor (@ 1 u*) 7.75 33. Relative Roughness (RIDg,) (0;78(',
Manning’s 'n' from X Manning’s 'n' from Stream '
3% R I Dgy () OIOL{‘;\ = Type (m) 0.052
Estimated Bankfull (T pir) Estimated Bankfull (Q)
36- Mean Velocity (ft/sec) 3,5;\ " Discharge (cfs) ISq HQ
38 Estimation Method Selected for
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Worksheet 1. Field Form for Level Il Stream Classification.

Stream: [ i1tle  (Tovo i
. . . A ;
Location: * Landscape Type: (- /(- Fp
Observers: Riffle Cross-Section: X< -7
Date: (U .z Drainage Area: | X mi?
Bankfull Riffle Width (W ) .
The surface width of the stream at the bankfull stage elevation. 2(1’ S ft
Bankfull Riffle Mean Depth (d p4)
Mean depth of the stream channel cross-section at the bankfull stage l( 1 ]
elevation (dbkf =A bkf / kaf). ft
Bankfull Riffle Cross-Sectional Area (A ;)
Area of the stream channel cross-section at the bankfull stage elevation
(Abir = W © dpir)- L}-G’LG[ ft?
Bankfull Riffle Width/Depth Ratio (W / d 1)
Bankfull Riffle Width divided by Bankfull Riffle Mean Depth that describes
the channel shape (large number = wide and shallow channel; small '[ §,5'
number = narrow and deep channel). f/ft
Bankfull Riffle Maximum Depth (d,,.,)
The distance measured between the bankfull stage elevation and the ’2 , 280
channel Thalweg. ft
Flood-Prone Area Width (W,,)
Width at an elevation that is twice the Bankfull Riffle Maximum Depth, CO /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 9 3
divided by Bankfull Riffle Width (W s | W ¢ ). ’ ft/ft
Channel Materials (Particle Size Index D ;) §ff£i‘|
The median diameter of channel materials within the bankfull channel
sampled proportionately through a reach. /3 mm
Average Water Surface Slope (S)
Elevation difference of water surface between two similar bed features O 00458
(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& / L ), or from valley slope divided by average water surface I : IQ\
slope (S,a / S). ft/ft

Stream
Type

i/

(Figure 2)

See Classification Key

Field Exercise 6 Copyright © 2019 Wildland Hydrology




