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

Applied Fluvial Geomorphology
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Applied Fluvial Geomorphology geo =0 '06‘8\9@{’}% Day 2: Field Day Exercises
SURVEY DATA > LONGITUDINAL PROFILE I
SITE: LA\H\(_’ (H‘ona( nchr’-nﬁue Creek Date: 4.9.19
Location:  Tea.. 2.
. . T T T T T T
Observers: T5:fane Geofl. janrs HUC.,=___!___J:H_,____;___;;_______z__;z___;,__
Heightof Thalweg |Water Surface| Bankfull Ew Bank HI
Distance,| Back- | Instru- o i, _ 5
Point, or | Sight rr?egut g%ﬁt Elevation ggﬁt Elevation g%ﬁt Elevation g%rﬁt Elevation
STATION| BS HI FS Elev. FS Elev. FS Elev. | FS | Elev.
ft | f fi ft ft it f f i ft
1 _‘TBF'I'W ¢.53 [100.00 I " 1
210100 AL [ [R5 e | 83,39 =
3 o\ 9o [9ead | 8.2) A9 | sy R
A1ON0 |0 19000 [R5 |5 | 138 e | | R
5 5% A% G0 | .80 (A1 | . B N
6 |OAaa | ¥ A 160 [Fay N
(3.55(eep) p
71089 | R4S |81ss | e
. T md
8 |1+62 R6a fs1as [3AS Q15 S .
9 LS S oY T P W I e Y L je™
10134 | | S, I - L= |
Mg | | A8 dowos [B.A0810e | T lnaa | | | R
1244\ I0.34 Ae\ [0 (a0 _/.Ca'f Q7.2% Y
13495 o638 s93g | 214 |1, P
4 | | | l0g% e |56 95 L IR
15 lar (4.5 053 [doun| S5t Nar| R/N
16 2x(D B s (1529047 | P
171+ 24 L lieaYsaae |95 qpug | . I N S ~
183\ | ] 87135 | R
xg . &} B 'D o 6.09.=
@ 19 013G 10,6 1/39.33 (4. OB U a5 35 (T2 )20 6L | .  [61S ot XsTem
Pk W RF - -
200N | | WD sea | 1033 SA s ekt | T
i TR LSS 4t bl Svarhorws. ~
2133\ [ [\ ees |[NoMR| g7 wo Shedvin Mrane | 1=
Vdgder biin ceordud @S| )
£3+\S Vo) [$1%3 [10.4S | FA55 Re D
23| 2aD 922 98717 e
: end
24 2344 W I3 o3 lsas | I N R
[ L0%]
253043% | |\ od ] vsal pus Sne 5155 R
0,2\
26 TP\ 1\:11\ 9, | il e d o
27 |84 Ll |G P 22:,.,,:““?
Field Exercise 34 Copyright © 2019 Wildland Hydrology , Shovs.
2D Mt 99 @ 0¥ %089 G



ap19=0 (e8dzd vy gty <Y

- >
W o B A oexy Qg +€ | Qn+€ 0g4<€ 09 +1 a4\ 1 Q8+0 sont@ wxe ml
T > : 7 : | -
) ] - ! /.,/. ] 1 1 | | — | 1 | | - [N ] — | 1| Iﬂ.&. | [l <
a | L_ | | ) 3
G | TR | | w
m 8 \ | [ =5 = —f _I + = a
w < 2| §
=)} i i mﬂ\ =i =l N H / i i1 : " m
EERAERENE fm | ,% B | |l ! 3
| e TN EEmmmmE 1

| 17 ] , N \ | &

N S (N L u Z - ; -
i | | ! 1A . _f Il
|
| _ @ . / | w__r

My

ABojoIpAH pue|p(IM 610Z © WybBuAdod

| i N | B
. = ey
_ “//Am) [ e — = ﬁ_ W.
_ _ e | | S X -
_ A .r!.rl.r- / s
| _ _ | rr
_ I _ I 1 1 1 1 t - — + # _ h N
I 1l | | I . il | - 1
I | | | | o o) |
i _ _ =Rt —— : {1 S AN
7 _ | | _ 7 [ | ) I 1L _ L] |4VW/4 m
| | e
| | L | I S
L | ] | ] | LBy
j 1 _ _ 1 _ H
L | L . L | | g
oL LT | | | | | | =
g - 3 i [ & & o © o6 & A, o & 2 & ' NN ~ o~ o~ ~ % = _h x
#1398 0010 =59 mﬂ%ﬁn TS| FEEE 2 S ET | LS @ S | IR G S | 3
T3y LOO @ =55M & & N & 2
sapwa Bs &1 ZEQ Q
e # WL
@3y 0Ue) Hi
bi'bb



Day 2: Field Day Exercises

Applied Fluvial Geomorphology
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Applied Fluvial Geomorphology
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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.

| Bankfull Velocity and Discharge Estimates

|Stream: L‘."ll'\l-.t Cand f‘m’nm_‘::m CeeeX Qite & —” Stream Type:

C 4/,

“ Landscape Type: (.0 .. Glluwn “!

fe ] . = e
| Location: -.}._)\ --'_..r.Lt';t:‘.'L." . 1'1]./."-'n. '-,‘rj. rﬂU

] Observers:  "Vap . O ” Date: & O i
I Input Variables achvbed || Output Variables
Bankfull Riffle Cross-Sectional :
v N = o A‘;“’ Bankfull Riffle Mean Depth wry | Gow
Area | (ft%) o O™ (ft)
. . w Wetted Perimeter: w
Bankfull Riffle Width o Ly = A% P
3.4 (f) = (2 dug) * Wy NG|
. . . i D 84 at Riffle (mm to ft): D
D g, Particle Size at Riffle || — Dia. 84
84 70 (mm) D gy (mm)/304.8 0.%% ()
' S Hydraulic Radius R
Bankfull Slope el
P 0,00%% (ft ] ft) A | W, Pl ()
I . Relative Roughness:
Gravitational Acceleration 32.2 g RID
(/50 R()/ Dy (1) 6.0 o
. DA Shear Velocity: u*
Drainage Area s
i Ao (mi) ~c_u*=(gRS)" 62 (fsec)
’ A 0T 9 Bankfull Bankfull
&
1. Friction Relative - = * 7 -
7=[283+566¢Log(R/D u ft / sec cf
Facm"Aoughness [ gl 84) ] g 5 \8 I se 18\ 9 S
2. Roughness Coefficient: a) Manning's n from Friction Factor / Relative ) L ft | sec ofs
{
Roughness (Figures 28-29) G=149+R*+8"n n = 5.2 ) 26447
2. Roughness Coefficient: =149+ R*« 8"
b) Manning’s n from Stream Type (Figure 30) n=|.0OY | L) . 31 ft/sec ;M 8 "q cfs
2. Roughness Coefficient: d=149-R* 5" pn -
c) Manning's n from Jarrett (USGS): n =0.39. §%38, g-016 Z 8 3 ft/sec }L‘l 3.0 7] cfs
Note: This equation is applicable to steep, step/pool, high boundary
roughness, cobble-and b::llder-dominated stream systems; i.e., for n= | O O 6 , |
" iy ) D - i 1
[3 Other Methods (e.g., Hey, Darcy-Weisbach, or Chezy C) ft / sec s
i M .g. -Wei
LS Other Methods (e.g., Hey, Darcy-Weisbach, or Chezy C) ! ft / sec ofs
4. Continuity Equations: a) USGS Gage Data i=QI/A ft/ .
Return Period for Bankfull Discharge Qo = year b cis
4. Continuity Equations: b) RegionalCurves d=Q /A L/, 2LJ ft/sec ||7 fc'l, 05 cfs
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 Dg, sand dune protrusion height in ft for the Dy, 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 an that side. Substitute the Dy, boulder protrusion height in ft for the Dg, 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 Dg, bedrock protrusion height in ft for the Dy, term in method 1.
Ootion 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 Dg, protrusion height in ft for the Dj, 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: |\ \e (anaraeneasue Creelc Site ol Location: (y !\ onsatrd Laosh, Co D
Team: 2 h Date: 49,9
Riffle Channel Dimensions
. (W oir) (d bir) =
1. Bankfull Width () 220.9 2. Bankfull Mean Depth /{ﬂ) ) R
. . Bankfull Cross-Sectional (A
3. Width/Depth Ratio (W pield pie) Ny 4. Area () 50,97
Bankfull Maximum (d max) . (Wga) N
5. Depth () ;\\ A7 6. Width of Flood-Prone Area () 91, %
7. Entrenchment Ratio (W, /Wyy)| O 4
Channel Pattern Pattern Ratios
Avg:| 14D ; Avg:| 4 29
. (W i) Meander Width
. ; ( . W, /W |
8. Belt Width (ft) LL 20 |9 Ratio (MWR) (WolW i) LL L, 74
UL: 710 UL:| ¢ 29
Stream (L) Avg:| 2| Meander Avg:| (4]
10. Meander (f:; LL: 11. Length Ratio (L /W) LL:
Length UL: (MLR) UL:
; \ Avg:| ISR Linear Avg: (6.7 |
\
12. I\;\;::::en th ((ft)) LL: 13. Wavelength to (4 /W o) LL:
9 UL: Bankfull Width UL:
. Avg:| (7 7% Radius of Avg:| 3 07
14, gzg\',‘;fu‘r’: ((':t;‘) LL:[ (1L.5 |15 Curvatureto  (RJ/Wyy)  LL:| 3,54
UL: e Bankfull Width UL:| 3 ¢
Channel Particles
Representative Pebble Count
16. D 45 (mm) | Ll 17. D 35 (mm) Q\‘(‘,j 18. D5 (mm) ’))%
19. D g4 (mm) I~ [20. Dgs (mm) 120 21. D 5 (mm) N 20D
Active Bed Riffle Pebble Count '
22. D 45 (mm) \ (2 23. D 35 (mm) 2:)_ 24, Dso (mm) L\
t ~ v o
25. D g4 (mm) 7D 26. Dgs (mm) [ | D O 27. D49 (mm) Q\jb
Channel Sinuosity & Slope
" . o Average Water Surface
| )
28. Sinuosity (k) . Lol ) 29. Slope ) |oon¥
Classification
30. Stream Type CH / { [31. Landscape Type Gl .
Velocity & Discharge
32. Friction Factor (@ lu*) C] 33. Relative Roughness (RIDgy) 6 . O K
Manning’s 'n’ from Manning’s 'n’ from Stream .
*RIDy i 033 Type | () L{
Estimated Bankfull (T pir) 2. Estimated Bankfull (Q)
36- Mean Velocity (ft/sec) Q\ 3~/ 3. Discharge (cfs) \l"\/b .O-l
38 Estimation Method Selected for N
" Velocity & Discharge /V\O\f\l‘\\“c\ S N ‘PFOM SBX CEQyN ’NUQ,
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Applied Fluvial Geomorphology Day 2: Field Day Exercises

Worksheet 1. Field Form for Level Il Stream Classification.

Stream: L\‘H ‘.-ﬁ r‘u‘r\_-) CochL0cie C.‘ Lk ./"*_ C{-’-
Location: |y, ncdon (o tn) (ty) Lamspnt) Landscape Type: (.0 B\yv,

. “‘_ ; PR - Ny 3%
Observers: o, ., 4 Riffle Cross-Section: XS | Team d o} o120
Date: | 9, |9 Drainage Area: |7 mi?

Bankfull Riffle Width (W )

The surface width of the stream at the bankfull stage elevation. ?)&‘ C‘ ft
Bankfull Riffle Mean Depth (d ;)

Mean depth of the stream channel cross-section at the bankfull stage \ —

elevation (dbkf = Abkf / kaf). ‘s ,\\ ft
Bankfull Riffle Cross-Sectional Area (A )

Area of the stream channel cross-section at the bankfull stage elevation 5 O L(_l

(Avkr = Wir * dpir)- ' ft?
Bankfull Riffle Width/Depth Ratio (W o / d pys)

Bankfull Riffle Width divided by Bankfull Riffle Mean Depth that describes

the channel shape (large number = wide and shallow channel; small 2 \‘L‘

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

The distance measured between the bankfull stage elevation and the ;)‘ \"‘
channel Thalweg. ft
Flood-Prone Area Width (Wy,,)

Width at an elevation that is twice the Bankfull Riffle Maximum Depth, %\ . %
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 M q
divided by Bankfull Riffle Width (W g, [ W ps). ft/ft
Channel Materials (Particle Size Index D 5)

The median diameter of channel materials within the bankfull channel 3 r'_]_ 1
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 0.007]
riffle-pool or step—pool sequences, representing channel gradient. ft/ft
Channel Sinuosity (k)

An index-ef-channel pattern determined from stream length divided by valley

lengt ’(L slL Va,l)or from valley slope divided by average water surface \Qﬂ

slope (S7/7S). Cenkbo |fft
Stream C4/ | See Classification Key

Type : (Figure 2)
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