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
SITE: Date:
Location:
Observers: HUC:J_ﬁJ:__ __‘__ __‘__ __f_* L
%Zt?‘?czr | Back-Sight "T;E‘r’]:‘g:‘t ForeSight) COMMENTS w
STATION| BS HI FS |Elevation|| | NOTES
tem| ft ft i ft ft -
B e /05. 85 ) _
2| 4 | 524 | To.0)
3 Y | coed | M B
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Few - -

L:28 4, 5 b | G 32| 49.53 -
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8 %, R R I - T o -
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Applied Fluvial Geomorphology

Day 2: Field Day Exercises

SURVEY DATA ¢ > LONGITUDINAL PROFILE I
SITE: Lt (onocachea e C et Date: 1//0//7
Location:
Observers: Hal, Maz, Davce| noe:l I L L L L [
Heightof| Thalweg |Water Surface] Bankfull |Low Bank HI
Distance, | Back- | Instru- ~Fore- | T Fore- .| Fore- .| Fore- _leg.
Point,or | Sight | ment | gjgnt |Elevation Sight |Elevation Sight ‘Elevatlon Sight [Elevation|| R
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1] BMLIE25 |10625) I .
2| 0 | | |715|M%0|L%0 |45 R:EFe
3| 1) 249 |98.77| 7.05 | | 555 | 0 54 | 595 |10,45| Gorat,
A&k $.10 |%815 | 755 |15.% |6.15 | 100l0 Pedl e
; 70 | ___j 30 qg_qg_ 1-5% | 19.67| i -
6| /5 10.50 |25.7% | 2.5 | 49.¢9 ) v
7|34 1015 [as.10 | 7,59 w4 o
8 [LOX 386 9739 | 2.60 | ag.5 |60 |1t ikl
9120 .95 |17.40 7. 60 agLs | e
10|14 UHG [96.90 | 2.60|9%45 a4l
1] 184 861 |72.4 |7.67|9%% T .
12| 21D 287 |29.2¢ |B.08 | 980 (.56 |99.4 |62 7|T4g Gl osd sty
a]2¢ | | |243% | w333 974 Pod Al
14|07 l0.657|95.40 |BHO| 1735 Pl
15/ 515 10424593 |11 |76 |7.00 | BIGER
16| 324 9.2 |1696 |85 | 9790 | [esne B
17| | (055|957 | 9,13 |97 | 767 |T857 |24 19,50 " g 1o
18 | I8 i
19 i .
20 DZS | 12751985 '_7-77 92| 5.76 | 10055 |5.20 |iotsg | €S2 ofined
21 )
22 j
23 ] ] . A
24 L= . T
25 E _ e T
26 § il
27
Field Exercise 34 \.\v\‘ﬁ/)ﬂ;”x Copyright © 2018 Wildland Hydrology 1(IT/ " ﬂl.L(-l,'Bi



Day 2: Field Day Exercises

Applied Fluvial Geomorphology

w._mumE____S_nw 3Z1S F1011Ldvd

o
(=] (]
o o Dwnu (o) - ==
8 8 T=s8sg g T e L o o gp.03 3 8 9
0 = _ —t 1
e =t | |
¢ }— — - - —1-0l
| — - xl o E—
0l W || —_— 0¢
S I | : - — 2
wel H T 0€ O
o [l HEE e c
o | s - - —| E
%oz us — - O% S
o — H _, M — i - i —— =
1y Lt S - | _ N
Ogz1+— .- ] i 05 m
1 N . I T B
] __I - g | = = -
0 S | iy
= 0¢ T ] Ml 09 5
2 | iy i T = @
Z - | I T S
419 5.\ 0L ®
= S ES i i | _ . B =
= i = B 5E - =
0f i m 08
| - i1 | O Y | | — R "
I | [ |1 | S
= - = - ] [ 1]
Gy _ = T 06
—\—H - ] §EHE
- | . N ] _ I i
0S P ) ! . _ 00l
MO0HdIgy «—— SYIaINOd— Ue— S319gOD 2 e&——— STIAVYD 2>le SANVS rle SIS
_L.hl ﬁJll_llﬁ.i_lr_llkll | || JonH :adA| adedspueT 5O edh] weang
dIZY [ FETDY ] SIBNRSAQ / HOV3IY

(&

o/[¢ @Rq

VIVA LNAOD HTddHd

Vﬂﬁ\wa TN =T IF I c?ww

F7t417 NOILYOOT

Field Exercise 47

Copyright © 2018 Wildland Hydrology



Day 2: Field Day Exercises

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

Worksheet 1. Field Form for Level Il Stream Classification.

Stream: | y\e Covtocacheane Cyeeie
Basin: Drainage Area: acres 172 mi?

Location:  [Zeqely 4
Twp.&Rge: Sec.&Qir.:

Cross-Section Monuments (Lat./Long.): Date: 1 [/ [iR
Observers: (ule, Lure, matk Landscape Type:

Bankfull Width (W)

The surface width of the stream at bankfull stage elevation, in a riffle section. pAY 3 ft

Bankfull Mean Depth (d,,;)

Mean depth of the stream channel cross-section, at bankfull stage elevation, in a riffle l %
section (dyg = Ane / W) !

ft

Bankfull Cross-Sectional Area (Ag)

Area of the stream channel cross-section, at bankfull stage elevation, in a riffle section. 3 ’5
)

ft?

Bankfull Width/Depth Ratio (Wy/ du)
Bankfull Width divided by Bankfull Mean Depth , in ariffle section. It '} ft/ft

Bankfull Maximum Depth (d,,.,)

Maximum depth of the bankfull channel cross-section, or distance between the bankfull 7.7
stage and Thalweg elevations, in a riffle section. ft

Flood-Prone Area Width (Wy,,)

Width of the channel at an elevation that is twice the Bankfull Maximum Depth , measured o® Lt
perpendicular to the fall line of the valley in a riffle section. ft

Entrenchment Ratio (ER)

The Flood-Prone Area Width divided by Bankfull Width (W,a/ W), in ariffle section. % 2
I

ft/ft

Channel Materials (Particle Size Index D 5)

The D 5 particle size index represents the median or dominant diameter of channel

materials, as sampled proportionately from the channel surface between the bankfull stage % g
and Thalweg elevations. 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 O. ODL’ 8
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,a), or from valley slope divided by average water surface slope (S, / S). [ Z

ft/ft

Stream cH See Clas_sification Key
Type (Figure 2)

Field Exercise 6 Copyright © 2018 Wildland Hydrology



Applied Fluvial Geomorphology

Day 2: Field Day Exercises

Table 1. List of morphological relations and variables to estimate.

Estimate the Following Morphological Relations and Variables
1. Bankfull Riffle Width (W) (ft) 9 o 2. Bankfull Riffle Mean Depth (d) 1.5
. ! Bankfull Riffle Cross-Sectional -
3. Width/Depth Ratio (Wp¢/ dpis) lL{ e 4, Area (Au) SO [
. Entrenchment Ratio (ER)
. Width of Flood-P A W, - ! .
5 idth of Flood-Prone Area (Wy,,) 250 6 (Wioo / W) (S .
7. Sinuosity (k) 1.5 8. Average Water Surface Slope (S) 0.5
9. Ds Particle Size for Reach Fouye | 10- Bankfull Discharge (Qys) {00
Q.)Y\:("\ N ch ;
11. Landscape Type ol 12. Stream Type C
L L]
Level Il Stream Classification
Delineative Criteria for Stream Classification
Field Survey Riffle Meander Longitudinal Representative
Measurements Cross-Section Geometry Profile Pebble Count

h 4 h 4 A

Bankfull Width of Bankfull
Max Flood- Width
Depth Prone Area (W)
(dmax) (Wfpa)

Y

Bankfull
Mean
Depth

(dir)

Entrenchment Ratio

(ER) (Wioa/ Wokg)

Width/Depth

Ratio (W/d)

Average Water
Surface Slope (S)

D5
Particle Size

), 4

Stream Type

Figure 1. Field survey methods to obtain delineative criteria for stream classification.

Field Exercise 4

Copyright © 2018 Wildland Hydrology




Applied Fluvial Geomorphology Day 2: Field Day Exercises

Worksheet 3. Summary of Morphological Variables.

Stream: ) i1i\e  loncococheauve (ree k. Location: g...}, T
Team: T Date: 4/i0/1% Drainage Area: 12 w.. 2
Riffle Channel Dimensions
1. Bankfull Width (W ., (ft) 20,8 2. Bankfull Mean Depth (d p) (ft) )R
Bankfull Cross-Sectional Area
. Width/Depth Ratio (W, / d . .
3. Wi ep atio (W / d pir) TR 4 (A ) () 28.%
5 Bankfull Maximum Depth (d,.,) " Width of Flood-Prone Area (Wy,,)
(ft) 2R " (f) | 24
7 Entrenchment Ratio (ER) )
) (Wfpa ™) S a3
Channel Pattern Pattern Ratios
Belt Width (W ) Meanil sy Meander Width R Meanil_ o,/
elt Widt bit , eander Wi atio ]
8. : 9. Min:
(ft) Ming) . o /e (MWR) (W i | W eir) tn:l_ /o
Max: /A Max:| n/A
Mean:| )<y, (,’ Mean:| 22
10 Stream Meander Min: 11 Meander Length Ratio Min:
"Length (L ) (ft) n:l /A "(MLR) (L | W) n:|n/4
Max: N/A Max:| i/
) Mean:| Jo3 3’ Linear Wavelength to Mean:| ./ 9
Linear Wavelength .
12, Min:| N/n 13. Bankfull Width Min:| n /A
Max:| n/A ( bkf Max:| N/A
, Mean:| ,/n Radius of Curvature to Mean:| /A
12, Bt Min:| =4.5’ |15. Bankfull Width (R, / min:| | <
* Curvature (R ) (ft) : =2 T ¢ | B
Max:| 82.27 bkf) Max:| 2.4
Channel Particles
Representative Pebble Count
16. D16 (mm) ’71 5 17. D35 (mm) <G 18. D5g (mm) 68
19. Dy (mm) 25 20. Dgys5 (mm) /00 21. D4 (mm) 260
Active Bed Riffle Pebble Count
22. D 16 (mm) Co 23. D 35 (mm) ‘;? L/ 24. D 50 (mm) 38
25. Dgy (mm) 28 26. Dgs (mm) | s500 27. Do (mm) BEDROC K.
Classification
28. Sinuosity (k) 3 29. Average Water Surface Slope (S) | . coyqg
30. Stream Type iz 31. Landscape Type (L-0aL-AD
Velocity & Discharge
32. Friction Factor (a / u¥) H.a2 33. Relative Roughness (R / D g;) 2 )
Manning’s 'n' from Friction N =,
' Factor / Relative Roughness 6. 06 35. Manning’s 'n' from Stream Type 6,062
Estimated Bankfull Mean Velocity . .
36. (@ br) (RUsC) 2, 04 37. Estimated Bankfull Discharge (cfs) g . o
Estimation Method Selected for
_Velocity & Discharge
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Applied Fluvial Geomorphology Day 2: Field Day Exercises

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

l Bankfull VELOCITY & DISCHARGE Estimates

| Stream: I Little Conopacheope Corek |_LLocation: | Ceoch T —I
| Date: ' Y/lo /1% Stream Type: r¢z{ || Landscape Type: | -AL-4aD I
Observers: l Teoam T ” HUC: ‘__l__‘"_]_____,__ ‘ - ‘"__‘__J__‘__l
| INPUT VARIABLES I OUTPUT VARIABLES |
Bankfull Riffle Cross-Sectional A . d '
) bkf bkf
e 2%, 84 o) | Bankfull Riffle Mean Depth ).3 _
] , W Wetted Perimeter w
Bankfull Riffle Width bkf > P
<l 3 ()| = (2* dyo) + Wi | 247 | )
. . . ' Dgs || D g4 Particle Size in Feet Dy,
D g4 Particle Size at Riffle 24 o D g4 (mm) / 304.8 0.2 ()
Sk Hydraulic Radius R
Bankfull Slope 0.004H 9 (ft/ft) Aue/Wp 0. V& (ft)
. i g Relative Roughne-ss , R/ Dg,
Gravitational A(fieleratlon 32.2 A R (1) / D g (1) N ()
a - DA Shear Velocity u*
a 1,
Drainage Area | )2 i) | s (gRS)* | 0722 (ft/sec)
Bankfull
ESTIMATION METHODS Bankfull VELOCITY DISCHARGE |
1. Friction Relati - _ * *
Factoer:Q?“::Zs U =[283+566*Log{R/Dg}]u Y ), ft/ sec RS cfs
2. Roughness Coefficient: a) Manning's n from Friction Factor/Relative [ y ,
Roughness (Figures 27-28) G=1.49R?*s"/n n=[p.oyo ||| < 3¢ seC Wl 41 ¢ =
2. Roughness Coefficient: T 3=149R%®*s%/ .
b) Manning's n from Stream Type (Figure 29) n= | O, 2] _%,o’% ft/sec / lg O cfs
2. Roughness Coefficient: i=149"R%*s"?/p o .
c) Manning's n from Jarrett (USGS): n = 0.39*S %38 xR 016 /. #% [ sec 9./ LS
Note: This equation is applicable to steep, step/pool, high boundary -— = e ——
roughness, cobble- and boulder-dominated stream systems; i.e., for n= | Cioss | |

. 3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)

= ft/sec cfs

[ \ A4 j;ff cloted coinslyaa b N / A . N /ﬁ
3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)
| | I\) /H ft/ sec M/H cfs
4. Continuity Equations: a) USGS Gage Data gd=Q/A
Return Period for Bankfull Q a=[_____ | year WA | ftsec A cfs

_ . . - K>3 %
4. Continuity Equations: b) Regional Curves @ =Q/A 4, ol ft / sec 214 cfs

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

" || Option 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 Dg, 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 Dy, protrusion height in ft for the Dy, term in method 1.
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