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River Morphology & Applications
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Second Field Day Instructions & Forms
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River Morphology & Applications
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River Morphology & Applications
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Second Field Day instructions & Forms

River Morphology & Applications
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River Morphology & Applications
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River Morphology & Applications
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River Morphology & Applications
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Worksheet 2-2. Computations of velocity and bankfull discharge using various methods {Rosgen, 2006b; Rosgen and

Sivey, 2007). Rk not feprzsentativi

of sand dunes from the downstream side of feature to the top of

: . For sand-bed channek: Measure 100 "protrusion heights™
Option 1. feature. Substitute the Dy, sand dune protrusion height in ft for the Dy, term in method 1.

For boulder-dominated channels Measur 100 "protrusion heights” of boulders on the sides from the bed elevaion to the top
" of the rock on that side. Substitute the Dy, boulder protusion height in ft far the Dy, term in method 1.

For bedrock-dominated channek: Measure 100 "protrusion heights” of rock separations, steps, joints or uplifted surfaces
term in method 1.

- above channel bed elevation. Substitute the D,, bedrock profrusion height in ft for the D@.

For _on._s-._:o:nun channek: _Smmm.._a ..v-&..:ﬂ..o: :o_u—;u _uqo_.._o:o:ms to n:m::m_i_n__: uq _oo ql:.mﬁm_.m or n:m :m_u_: of
* the _on on :_umﬁmma side if embedded. Substitute the 02 Edz.:m_o: zmﬁz in ft for the UE term in method ._

Copyright © 2008 Wildland Hydrology River Stabifity Field Guide page 2-41



Worksheet 2-2. Computations of velocity and bankfull discharge using various methods (Rosgen, 2006b; Rosgen and
Silvey, 2007).

Marsh x_._‘,,.ﬂ._V - Reach - Reach1 R, &() i+ a
412612012 ADFI Vil
30.84 1.39
22.20 23.87
33.08 0.11
0.0030 1.29
32.2 11.84
18.9 0.353
3.15 97.17
3.33 102.70
0.00 0.00
2.34 72.29
Darcy-Weisbach (Leopold, Wolman and Milter 3.37 103.84
0.00 0.00
3.08 95.00
3.08 95,00
Relati S Hen tlethon

For sand-bed channeb: Measura 100 “protrusion heights” of sand dunes from the downstream side of feawre to the top of
feature. Substitute the Dy, sand dune protrusion height in ft for the Dy, term in method 1.

Option 2 For boulder-dominated channels Measunre 100 "protrusion heights” of boulders on the sides fromthe bed elevation to the top |
PUON 2. ot the rack on that side. Substitute the Dy, bouler profrusion height in ft for the Dy, term in method 1. g

| Option 1.

Option 3 For bedrock-dominated channek: Measure 100 "protrusion heights” of rock separations, steps, jeints or uplifted surfaces
PoNn 3. above channet bed elevation. Substitute the Dy, bedrock protusion height in f for the Dy, term in method 1.

Option 4 For log-influenced channek: Measure "protrustion heights” proporionate to channel width of log diameters or the height of
piond. o log on upstream side if embedded. Substitute the Dy, protrusion height in ft for the Dy, termin methed 1.

Copyright @ 2008 Wildland Hydrology River Stability Field Guide page 2-41



-2. Computations of velocity and bankfull discharge using various methods (Rosgen, 2006b; Rosgen and

_[Ykthod not ChoSRN

Worksheet 2
Silvey, 2007).

<§m=.an3 side of feature to the top of

protrusion heights™ of sand dunes from the do

For sand-bed channeb: Measure 100
feature. Substitute the Dy, sand dune protrusion height in ft for the Dg, term in methed 1.
protrusion heights" of boulders on the sides fromthe bed elevaion to the top i

term in method 1.
staps, joints or uplifted surfaces

For bedrock-dominated channek: Measure 100 "protrusion heights” of rock separations,
bedrock pro¥usion heightin ft for the Dy, term in method 1.

For boulder-dominated channels Measure 100
- of the rock on that side, Substitute the Dy, boulder protusion height in ft for the Dy,

the Dg,

' above channel bed elevation. Substitute
_uqo:.._m_.._o_._ so_nzﬁ vqo_uoao...mﬁm »o osmzso_s._&_ om _ou n_m.:..mnmqm u_;:m height of

~ _uo_. _om._:___:m:non_ n:m::mwu _som.ﬁ._a "
the _ou on :uﬂams side if errbedded. Substitute the 02 E&Emo: 3@63 in ft for the DE term in method 1.
River Stability Field Guide page 2-41
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Worksheet 5-3.- Field form for Level Il stream classification (Rosgen, 1986; Rosgen and Silvey, 2005).

Stream: Marsh Run, Reach - Reach 1

-2

Basin: Drainage Area; 12096 acres 18.9 mi

Location: Grimes, MD

Twp.&Rge: ; Sec.&Qtr.: ;

Cross-Section Monuments (Lat./Long.): 0 Lat/0 Long Date: 04/26/12

Observers: Valley Type: Vil
Bankfull WIDTH (W)

WIDTH of the stream channel at bankfull stage elevation, in a riffle section.

Bankfull DEPTH (d,,)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section mﬂ_utm =A/ E_uw_,v

Bankfull X-Section AREA {A,,)

AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section.

Emﬁﬂ?‘UQtn—d Ratio ASURL n——uxﬂv
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section.

Maximum DEPTH {d5x)

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

WIDTH of Flood-Prone Area (Wy,)
Twice maximum DEPTH, or {2 x dnw} = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. :

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (W o, / Wiy
{riffle section).

Channel Materials (Particie Size Index ) D,

The Dy, particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg
elevations.

Water Surface SLOPE (S)

Channel slope = "rise over run" for a reach approximately 20-30 banikfull channel
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient
at bankfull stage.

Channel SINUOSITY (k)
Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS / 8).

WMWMS (See Figure 2-14)
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Worksheet 5-4. Morphoclogical relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007;
Rosgen, 2008}.

Stream:  Marsh Run Location: Reach - Reach 1
Observers: Date: 04/26/12 Valley Type: VIl Stream Type: F 1
River Reach Dimension Summary Data.....1

Riffle Width (W) Riffie Cross-Sectional Area (Apy) 3&
Riffle Width/Depth Ratio (Wi / G}

Max Riffle Depth to Mean Riffle Depth (dyax / dp)

L

Mean Riffle Depth (dy)
Maximum Riffle Depth {d )
Width of Flood-Prone Area (Wi} Entrenchment Ratio (W, / W)

Riffle Inner Berm Width to Riffle Width (W, / Wiy)
Riffle inner Berm Depth to Mean Depth (dy, / dp)

Riffle Inner Berm Area to Riffle Area (Ay, f Agy)

Riffle Inner Berm Width (W)
Riffle Inner Berm Depth (dg)

Riffle Dimensions* **

Riffle Inner Berm Area (Ap)
Riffle Inner Berm W/D Ratio (W, / din)

Pool Width (W} 2 Pool Width to Riffle Width (W neg, / W)

ededr

Mean Pool Depth (dyg) : | Mean Pool Depth to Mean Riffle Depth (d s, / Qo)

e

Pool Cross-Sectional Area (Au,) : Pool Area to Riffle Area (A, / A
Maximum Pocl Depth (dmay) : Max Pool Depth to Mean Riffle Depth (dnaxp / doxi)
Pool Inner Berm Width (W} Peol Inner Berm Width to Pool Widith (W, / W)

Pool inner Berm Depth (dy} Poal Inner Berm Depth to Pool Depth (dpp ¢ dowp)

Pool Dimensions™

Pool Inner Berm Area (Agg) : Pool Inner Berm Area ta Pool Area (A, / Angp)
Point Bar Slope (Sp) 6 66: 0:366 Paol Inner Berm Width/Depth Ratio (W, / diy)
Run Width (W) 207 14 2.8 Run Width to Riffle Width (W ue; / W)

Mean Run Depth (du) Mean Run Depth to Mean Riffle Depth (dpyr / owr)
Run Cross-Sectional Area {Ay) } : Run Area to Riffle Area (A / o)

Maximum Run Depth (dpay) § Max Run Depth to Mean Riffle Depth (dnax / Du}

Run Width/Depth Ratio (Wyy ! der)

Glide Width (Wyyg) Glide Width to Riffle Width (W g / W)
Mean Glide Depth {du) . 1 Mean Glide Depth to Mean Riffle Depth (du, / de)

Glide Cross-Sectional Area (Ay,) .28 . Glide Area to Riffle Area (A / Au)

Maximum Glide Depth (dpag) 2103 )34 Max Glide Depth to Mean Riffile Depth (dmac / Oe)

Glide Width/Depth Ralio (Wyg, / o) 4 : Glide [nner Berm Width/Depth Ratio (W / dig)

Glide Inner Berm Width (W) SRR e Glide Inner Berm Width to Glide Width (Wi Wik
Glide Inner Berm Depth to Glide Depth (ding / dus)

Glide Inner Berm Area (A,g) e . Glide Inner Berm Area to Glide Area (A / Aguyg)

Glide Dimensions*

Step Widlh to Riffle Width (W yas / Wi
Mean Step Depth {0y} { : i .. Mean Step Depth to Riffle Depth (dygss / o)
Step Cross-Sectional Area (Apes) 1] Step Area to Riffie Area (A / Ana)
Maximum Step Depth (d mae) 0T 0100 )t [Max Step Depth to Mean Riffle Depth (dmac / de)
Step Width/Depth Ratio (Was / dus) (

*Riffie—Pool system {i.e., C, E, F stream types) bed features include riffles, runs, pocls and glides.

Step—Pool systemn (i.e,, A, B, G stream types) bed feaiures include riffles, rapids, chutes, pools and steps (note: includa rapids and chutes in riffle category).
*~Conyergence-Divergence sysiem (i.e., D stream types) bed features include rifflas and pools; cross-sactions taken at riffles for clagsification purposes.

**Mean values are used as the normalization parameter for all dimensionless ratios; 8.g., minimum poal width to riffle widih ratio uses the mean riffle width value.




Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, Nooﬂ.

Rosgen, 2008). L ysehert e 94
Stream:  Marsh Run Location: Reach - _Wonmm\ i
Observers: Date: 04/26/12 Valley Aype; A Stream Type: F 1

River Reach Summary Data./..2

ift'sec [Estimation Method

Streamflow: Estimated Mean Velocity at Bankfull Stage (uy,)

Hydraulics

Streamflow: Estimated Discharge at Bankfull Stage (Qu)

- 12:% ):icks  |Drainage Area

Linear Wavelength (A) )t : ] Linear Wavelength to Riffle Width (i / W)
Stream Meander Length (L) |- 126|121 Stream Meander Length Ratio (L,/ Wy)
Radius of Curvature (R 4251 41 . : Radius of Curvature to Riffle Width (R./ W)
Belt Width (W) : B : Meander Width Ratio (W / W)

Arc Length to Riffle Width (L, / W)

Riffle Length to Riffle Width (L,f W)

Channel Pattern

Individual Pool Length to Riffle Width (L, / Wiy}

Pool to Pool Spacing to Riffle Width (P, / W)
A lEt

Stream Length (SL)

Low Bank Height -2.88 : Barnk-Height Ratio (BHR)
(LBH) 69 (LBH / dpp)

Riffle Slope (S

Run Slope (S, { 0:0 Run Slope to Average Waler Surface Slape (S, / S)

Pool Slope (S;) 100;:0:00! Paool Slope to Average Water Surface Slope (5,7 5)

Glide Slope (Sy) ) ) Glide Slope to Average Water Surface Slope (S;/ 5)
Step Slope to Average Water Surface Slope (S,/ S)

2
=
g
o
@
£
c
o
£
o

Max Riffle Depth to Mean Riffle Depth (i Qo)
Max Run Bepth to Mean Riffle Depth {Umaxun / Gext)
Max Pool Depth to Mean Riffle Deplth (dy . / du)
Max Glide Depth to Mean Riffle Depth (duaxg / Gokr)
Max Step Depth to Mean Riffle Depth {dnaxs/ dokr)

% Silt/Clay

rials

% Boulder

Channel Mate

® Min, max & mean depths are measured from Thalweg to bankfull at mid-point of feature for rifles and runs, the deepest part of pools, & at the tailout of glides.
4 Compaosite sample of riffles and pools within the designated reach. © Active bed of a riffle. 4 Height of roughness feature above bed.
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Field Day Instructions & Forms

River Morphology & Applications
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Field Day instructions & Forms

River Morphology & Applications
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River Morphology & Applications Calibrating Bankfull Discharge

Step 11
Summarize USGS gage data:

Summary of USGS Gage Station Data

Station Name: o ~ (M ENTME Station Number: O\ %]
Station Location: S0 Quan @ (ZANNES Period of Record: D rs
Drainage Area (DA). [\Z.0%(, |acres \8 .9 mi° D.A. Mean Elevation: | 354 72 [t

Stream Type: Valley Type: Mean Annual Disch.: cfs

Reference Reach Slope: i/t HUC:

Determined from FIELD MEASUREMENT

Bankfull Width (W) 22.2 it Bankfull Width (W) 272 ft
Bankfull Mean Depth (dyg) |\, 2 ft Bankfull Mean Depth (dy) A L
Bankfull XS Area (Agq) B Bankfull XS Area {(Auq) £t
Wetted Perimeter (W,) 2587 it Wetted Perimeter (W,) 22 |t
Bankfull Stage (Gage Ht.) |7.72 ft Bankfull Stage (Gage Ht.) | 2. 2 ft
Est. Mean Velocity (a) LA%  |ft'sec Mean Velocity (i) 2.2 ft/sec
Est. BKF. Discharge (Qu) | 974 \ 3 |cfs Banidfull Discharge (Qp) cfs
Bankfull Discharge associated with "field-determined” Bankfull Stage 95 cfs
Recurrence interval (R.1.) associated with "field-determined” Bankfull Stage g yrs
From the Annual Peak Flow Frequency Analysis for the Gage Station, determine:
1.5 Year R.l. Discharge = ; cfs 10 Year R.l. Discharge = pA cfs
2.0 Year R.L anzmﬂ_m@ = 18 cfs 25 Year R.l. Discharge = B s
5.0 Year R.l. Discharge = \40 cfs 50 Year R.I. Discharge = D |cfs
B MEANDER GEOMETRY
Linear Wavelength (L) ft Stream Meander Length (L) | 125 .5 |ft
Radius of Curvature (R,) w1 .5 | Belt Width (Wpy) bv. 5 H/ft

HYDRAULIC GEOMETRY

Based on {/SGS Discharge Summary Notes data { Form 9-207 ) and regression-analyses of measured discharge (Q) with the
hydraulic parameters of Width (W), Area (A), Mean Depth (d) & Mean Velocity (i), determine the infercept coefficient (a) and the
stope exponent (k) values for a power function of the form ¥ = aX®, when Y is one of the selected hydraulic parameters and X is
a given discharge vaiue (Q).

- = 1 width (W) |Depth (d)] Area (A) | Vel. (D) =
Intercept Coefficient  (a) W20t oMok lzawe [o.zs58 i

Slope Exponent ) Jo. A3y |pawe [os6% foudg =

Hydraulic Radius: R=A/W, 1,79 ft Manning's 'n’ at Bankfull Stage|, 02 Coeff.

n = 1.49 [(Area) (Hydraulic Radius?) (Stope™®)) / Quu
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