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Applied Fluvial Geomorphology

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

Worksheet A-1. Field Form for Level Il Stream Classification.

Stream: L:H’[ﬂ. &ma(}ugua Peacl Y x$-1T

Basin: Drainage Area: acres ) T mi®

Location: | )., 5[,,,;,,\5h{,\ (o, M0

Twp.&Rge: Sec.&Qtr.:
Cross-Section Monuments {Lat./Long.): ' Date: Y / i j 17
Observers: gz m u/ Landscape Type:
Bankfull Width (W) 23
The surface width of the stream at bankfull stage elevation, in a riffle section. 17' ft
Bankfull Mean Depth (d,,) .
Mean depth of the stream channel cress-section, at bankfull stage elevation, in a riffle { B C’:L{
section (duy = Ap / W) ft
Bankfull Cross-Sectional Area (A,
Area of the stream channed cross-section, at bankfull stage elevation, in a riffle section, bj L{ 70
i
Width/Depth Ratio (Wy,/ dpy) .
Bankfull Width divided by Bankfulf Mean Depth , in a riffle section. / e £ ft/ft
Bankfull Maximum Depth {d,,.)
707

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

Flood-Prone Area Width (Wy,,)
Width of the channel at an elevation that is twice the Bankfull Maximum Depth, measured | 7 7 G‘i
perpendicular to the fall line of the valley in a riffle section. ft

Entrenchment Ratio {ER)

“— -~ {The Fiood-Prone Area Width divided by Bankfull Width (Wisa/ W), in arifflesection. | 7,55
ft/ft

Channel Materials (Particle Size Index D)

The D g, particle size index represents the median or dominant diameter of channel 3 7
materials, as sampled proportionately from the channel surface between the bankfull stage

and Thalweg elevations. mm

Average Water Surface Slope (S)

The elevation difference of water surface measurements over the stream length between 0046
two similar bed features (e.g., start of riffle to start of last riffle) for several riffle-pool or 0.

step—-pool sequences, representing channel gradient. fi/ft

An index of channel pattern determined from stream length divided by valley length (SL/
VL), or from valley slope divided by average water surface slope (S, / S).

Channel Sinuosity (k) .4z
e

fU/ft

See Classification Key

Stream
(Figure A-2)

Type

A6 Copyright @ 2017 Wildland Hydrology



Applied Fluvial Geomorphology Day 2: Field Day

Worksheet A-2. Computatlons of velocrty and discharge using various methods.

= AP TG R oLy

e Bankfil V8 DISCHARCE Esfimates ;]
Stream: || - H, ( e RY xs5-7 [ Location: | (Jegunsbin (o ) _
Date v/ {7 . Stream Type: C,-_f-{ dl Landscape Type: h(:"“p‘)““d C-AL-AV 7
Observers Ten HUC: | _ oo am e e e e e e
_ PUEVARIABEESSS 5 OUTPUT.VARIABL o
Bankfuil Riffle Cross-Sectional Apks . - oxs
i Area o/q 7 ) lBankfuIl Riffle Mean Depth § . (Y (1)
w Wetted Perimeter w
Bankfull Riffle Width [ 79 23 ey = (2" ) + Weg T0.57 e
o " Dg I D, 84 , Particle Size in Feel ' 7 DB;
DB4 Particle Size at Riffle SO (o ) D (mm)/ 304.8 0.1 o
g Suis Hydraulic Radius R
w‘: Ba rSIope O.OUL& (/1) - Aug! W [L{7 (1)
. . g i Relative Roughness A R/ Du
.‘?”?‘T"‘?“.“”afA‘"f"e"?f"““?" 122 el REyDu®  15¢5 | qun
. : DA Shear Veloci u*
Drainage Area Iz i) RS %ty 0467 | (#)secy
= T '- : ant' 7]

4 1. Friction Relative = " | 7
: Fa“t‘”Apugl_mess [283*'555 Log{R!Du}}u 7,5 ] ft / sec . r“[‘f cfs

2 Roughness Coefficient: a} Manmng S n from Frictlon Fac‘torlRelatlve

Roughness (Figs. A-27. A-28) = 149°R¥'S"/n p= 2.19 ft/sec | IL’G cfs

TR T

2. Roughness Coefficient: i=149R*7*8"/n , f/
: b) Manning's n from Stream Type {Fig. A-29) n= 3 ! \ sec f —56‘ cfs
W2 Roughness Coefficient: =1, 49*R"”*s Y
c) Manning's n from Jarrett (USGS): n = 0.39*8 438 xg-0.16 /\/ A ft/sec /\f 74 cfs

Note: This equation is applicable to steep, step/pool, high boundary -
roughness, cobble- and boulder-dominated stream systems, i.e., for n= :

3, Other Methods (Hey, Darcy-Weisbach, Chezy C, efc.)
/\j A ft / sec /\/ A’ cfs
3. Other Methods (Hey, Darcy-Weisbach, Chezy C,etc) /\f 4' ) ‘ﬁ,ysec /J y B cfs
[4. Continuity Equations:  a) USGS Gage Data__ 4 =Q/A T ‘
| Return Period for Bankfull Q Q= |:’ year IJ A ft/sec A/ A cfs
4, Continuity Equations: b) Regional Curves & =Q/A Vl TX ft / sec 'Cl“’i cfs

. for the 'Tgm in.the Relalwe , Roughness Ralation (/D) = Esftﬁﬁahﬁ?’,mpthod 1

| opti For sand-bed channels: Measure 100 "protrusion heights™ of sand dunes from the downstream side of feature to the top of
PHON 1. feature. Substitute the Dy, sand dune protrusion height in ft for the Dy, term in method 1.

N 4. _Protrusion Height Optioris for the D '

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, boulkder protrusion height in ft for the Dg, term in method 1.

Option 3. For bedrock-dommated channels: Mseasure 100 “protrusion heights” of rock separations, steps, joints or uplifted surfaces
above channei bed e!evatnon Substllute the DB_, bedrock protrusion height in fi for lhe Da, term in method 1
e T

EEOTrYS T

For log-lnfluenced channels Measure "protrustion heights" proportlonate to channel width of log dlamelers or the height of the
log on upstream side if embedded Substutute the Dg, protrusnon helght in ﬂ for lhe D term in method 1

T R T TR ARETT I T s e AP PP TR FNAFE . TS SR S0 TR T et X friF = e

Option 4.

Copyright © 2017 Wildland Hydrology A7



Applied Fluvial Geomorphology Day 2: Field Day

Worksheet A-3. Summary of Morphological Variables.

Stream: L iU (ongcanchen Qe B—"f x§-1  Location: Ua{LmM Co, Mﬂ
Team: 4
Riffleé.Channel:Diniensionssa : _ o _
1. Bankfull Width (W (ft) 2713 2. Bankfull Mean Depth (d,) {ft) .64
3. Width/Depth Ratio (Wy/ dy) lo.G0 |* xnl;f;:i)cms'sec"o"al Area Y470
k.
Bankfull Maximum Depth (d ..} Width of Flood-Prone Area (W)
5. 7 z07 |8 5 _ 77.69
Entrenchment Ratio (ER) -
o 255
Mean y .
Belt Width (W} . RS Meander Width Ratio . 0.3
Min 7 9 Min 7
() 3 © (MWR) (Wy/ Wiy Minl &
Max| |2 Max) (.9
Mean Mean .
10 Stream Meander Mi 0}’/3/ 11 Meander Length Ratio Mi 33 7
Length (L) (ft) nl_g1é " (MLR) (L, / W) in| 329
Max| <490 Max| 34§
Mean| (3§ Linear Wavelength to Mean| 73
("?:")“(’;; Wavelength Min| ¢z 13. Bankfull Width Min| 23.¢
Max| 775 (A ! W) Max| ?6.6
Mea 5y P Mean|z9t | 2@
Radius of M_n 7%:3 /72 Y 15 Radius of Curvature to Mi i o 7
" Gurvature (R,) (ft n| ¢y /Sk * Bankfull Width (R, / Wy inj2£7 |z E:
B3 —
Channel Particl E -
_|Representative Pebble Count -
16. Dy {(mm) .7 17. Das (mm) 75 18. Ds (mm) 37
19. Dy (mm) [ 20 20. Dys (mm) 90 21, Djgo (mm}) 3,000
Active Bed Riffle Pebble Count
22. Dig (mm) T 23.  D;s(mm) 24. Dy (mm) Uy
25. Dgy(mm) <0 26.  Dgs (mm) .
Classification® s e s> % i
28. Sinuosity (k) i "f 7 / I 3¢f [29. Average Water Surface Slope (S) |o. UU 16
30. Stream Type (o -1 31. Landscape Type (ongmp( (-At- f}o
Veélocity & Discharge o i S
32. Friction Factor (@ / u*) 7 09 33. Relative Roughness (R / Dg,) 5.63
Manning's 'n’ from Friction C e _
' Factor { Relative Roughness 0.0M| 35. Manning’s 'n' from Stream Type 0.047
6. fﬁit:)“g:!?ega"kf“" Mean Velocity 3,2 37. Estimated Bankfull Discharge (cfs) | 1({
8 Estimation Method Selected for A’\f
" Velocity & Discharge ey e

A8 Copyright © 2017 Wildland Hydrology



Applied Fluvial Geomorphology

Day 2: Field Day

Worksheet A-1. Field Form for Level Il Stream Classification.

Stream: { 241, Cono(ﬁd\(’ﬁguc Reac o  X5-|
Basin: Drainage Area: acres 17 mi
Location: u C\SLQ. . _34,“\ Ce M D
Twp.&Rge: Sec.8Qtr.:
Cross-Section Monuments (Lat./Long.}: Date: ‘1/“ / 17
Observers: Te,n Y Landscape Type:
Bankfull Width (Wy.) 333
The surface width of the stream at bankfull stage elevation, in a riffle section. : ft
Bankfull Mean Depth (d,,;)
Mean depth of the stream channel cross-section, at bankfull stage elevation, in a riffle
Bankfull Cross-Sectional Area (A,)
Area of the stream channel cross-section, at bankfull stage elevation, in a riffle section. , 3&.‘3 \
ft?
Width/Depth Ratio (Wy/ dyy) )
Bankfull Width divided by Bankfulf Mean Depth , in a riffle section. 36.5] ft/ft
Bankfull Maximum Depth (d,ay) o
Maximum depth of the bankfull channei cross-section, or distance between the bankfull Z.4%
stage and Thalweg elevations, in a riffle section. ft
Flood-Prone Area Width (Wi,,) (Assnmed)
Width of the channel at an elevation that is twice the Bankfull Maximurm Depth , measured |lo%
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, ! W), in a riffle section. 3, 'i .
ft/ft
Channel Materials (Particle Size Index D)
The [ 5y particle size index represents the median or dominant diameter of channel
materials, as sampled proportionately from the channel surface between the bankfull stage ?D—Z
and Thalweg elevations. mm
Average Water Surface Slope (S)
The elevation difference of water surface measurements over the stream length between 0 {) O q (g
two similar bed features (e.g., start of riffle to start of last riffle) for several riffle—pool or '
step—pool sequences, representing channel gradient. ft/ft
Channel Sinuosity (k) L
An index of channel pattern determined from stream length divided by valley length (SL / l ,‘-‘{ / ?
VL), or from valley slope divided by average water surface slope (S, / S). I v ('t
fi/ft
Stream See Classification Key
Type (Figure A-2)
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Applied Fluvial Geomorphology Day 2: Field Day

Worksheet A-2. Computations of velocnty and dlscharge usmg vanous methods

e i éfa%;;Ban ful :
Stream: i Comacal X&-1 [ Location: | {4,
[ Date | Stream Type: | ¢y /; H Landscape Type:

Observers: -7,

INPUTVARIABEESS: -

Bankfull Rifie Cross-Sectional Acr | .
 Area _ 3(’ - ﬂ () Bankfull Rtfﬂe Mean Depth
Wiks Wetted Perimeter
Bankfull Riffte Width
_ 33,3 () o = (2" dpig) + Wiyg
Dy 084 Particle Size in Feel
D34 Particle Size at Riffle G (mm)_ D, (mm) / 304.8
. ' Soir Hydraulic Radius
I .
I fs P e HOSHGO| i B Aw/We
Gravitational Acceleration ? 32.2 9 : Relative Roughness
e e (o) ] R/ D (1)
Drainage Area Shear Velocny
|Q u* = (gRS)*
2 ' T
1 ‘VELO I¥

1. Friction
5 Fa’c"t‘o‘%::;;ﬁ:; i =[283+566* Log{R/D“}]u 9.7\ | ft/sec
] 2 Roughness Coeﬂ'l:lent a) Manmngsn frod;_I;;;ctldn Fa;:-lor!ReIatlve ] | ﬂ IW c
| Roughness (Figs. A-27.A-28) _ di= 149'R**S"/n_n = 9.60 s€
12, Roughness Coefficient: G=149R?*S"/n

b) Manning's n from Stream Type (Fig. A-29) n=[o.e 2.56 | V5§ q3 47 cfs

W Iiou-g.hness Coefficient: T a=149RP*s%/n | #/ ofs
§ ) Manning's n from Jarrett (USGS): n = 0.39*5 %% sgo18 MA seC AJ 4
q  Nete: Thi on is applicabl \ , high bound
e ane. oo st bouder-domimatod sosm systems: 1o br 1= [ ]

3. Other Methods (Hey. Darcy-Welsbach Chezy c etc) 4 ft/ sec /\/,4 ofs
73. E-the;.n'fl.ét'll'.l.o::ls (E;)-r, Dafcy-Weisbach, Chﬁez‘;C.'etic.) 7 T o - )
i A A ft / sec A 4 cfs

4. Continuity Equations: a) USGS Gage Data i=Q/A
 Return Period for Bankfull Q Q= :I year A ,4 ft/sec /(/A‘ cfs

4. Continuity Equations:  b) RegionalCurves & =0Q/A z E (9 ft / sec Ql cfs

SRR

- Protrusion Helght Options fordie ; 2 Term in he Relative Roughness Ralation. (R/Ds). ation Method 1.
Option 1. For sand-bed channels; Measure 100 "protrusion heights” of sand dunes from the downslream side of feature to the top of
ption feature. Substitute the Dy, sand dune protrusion height in ft for the Dg, term in method 1.

O

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 methed 1.

Option 3. For bedrock-dorhinated channels: Measure 100 "protrusion heights” of rock separations, steps, joints or uplifted surfaces
above channel bed alevatnon Subsmute the DP,,; bedrock protrusion helght in ft for the D84 term in method 1.

T T

Option 4. For Io'-mﬂuenced channels Measura "protrustion heights” proportlonale to channel width of log diameters or the he|ght of the
: log on upstream side if embedded Substttule the Dy, protrusion helght in ﬂ for the D termin method 1

X T O

TP AT ST R S AR W s B AR S s ey P T T L Sk G B FT 30D ey 3 N e

Copyright © 2017 Wildland Hydrology A7



Applied Fluvial Geomorphology

Day 2: Field Day

Worksheet A-3. Summary of Morphological Variables.

Stream: L,JAHL Comoln ch,QéuL

X5-1

Location: LJaslng om (o Mf)

Team: 4

Riffleé Channel Dimensions -

Date: L{/u/l

Drafnage Area: |2 53.mi-

1. Bankfull Width (Wy,q (Ft) ~=2 3 |2 Bankfull Mean Depth {dy) (ft) o 942
Bankfull Cross-Sectional Area
3. Width/Depth Ratio /d 26,51 |a
P (Woke/ due) ! (Aor) (ftz) Ae. s
5 Bankfull Maximum Depth {d .} 6 Width of Flood-Prone Area (Wy,,)
(fY) 1,10 " () /G5

7 Entrenchment Ratio (ER)
) (wfpa / wbkf)

Channel Pattern- - - -

Dimensionless Ratios .

Belt Width (W) - M der Width Rati Mean 2”[19-
elt Wi ) eander Wi atio ] =
) ) Minl 232 £7. 1% (MWR) Wo ! Wos) Minl 23
Max| 22« £7 Max| 0 73
Mean| /3 F7 _ Mean| 77.57
Stream Meander . - Meander Length Ratio \
10 ¢ ength (L.} (ft) Min| 24627 A1 (MLR) (Lon/ Wod) Min| -wigecid/ |
Max| 790 £1 : Max] 2§ 13 |
] Mean| (§3.S FT |  Linear Wavelength to Mean| ~(,%7%
12, Linear Wavelength Min| ¢ ) 2 F7~ |13. Bankfull Width Min 16 2%
Max| 225 £ e Max| 5177
M N Exfopded Reael, M
14, Radius of eajn ?7'$ 75?2 - adius of Curvature to :;n 234}, 9
" Curvature (R.) {ft) Min ; Bankfull Width (R, / Wy .04 f.uf
Max Max| 9. M | 2.0
Channel Particles ..~ @ " & e

Representative Pebble Counf .

16. Dy (mm) 27 [17. Dss(mm) 7% |18, Ds(mm) 27 |
19. Dgy (mm) 120 20. Dgs (mm) A00 21.  Dyop (mm) 2,000
Active Bed Riffle Pebble Count

22. Dy (mm) \A |z Dusmm) | 30 |24 Dsimm) 3%

25. Dgy (mm) 577  |26. Dgs(mm) %77 |27 Dig(mm) \ 75
Classification’: " .. s s

28. Sinuosity (k)

29. Average Water Surface Slope (S5)

Te 0o

30. Stream Type = 31. Landscape Type Allwviel v/
32, Friction Factor (i / u*) ~ 33. Relative Roughness (R/ Dg,)
Manning's 'n’' from Friction o
" Factor / Relative Roughness 3.0 | 35. Manning’s 'n’ from Stream Type 004D =

6 Estimated Bankfull Mean Velocity
" (T (ftisec)

'|37. Estimated Bankfull Discharge (cfs)

9% .34 |

Estimation Method Selected for

_Velocity & Discharge

A8
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