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River Morphology and Applications

First Field Day

VAL PROFILE 2

SITE: _pharsh fon Croe/’ Tum '-f’ W

Date: #¥/%0/09

Location:

Party / Notes: k,dk //Jla}(//{]len

Dlstance,
Point, or

STATION

Back-
Sight

Height of | -

Thalweg

IWater Surface| ~ Bankfull

Instru-
ment

Fo re-

Elevation|.

Fore

Elevatron

ft

.2

(. Glide

281ze]

29

9§

=y

30

212

' Tﬁ:a’

_ Good H20
_{Lrﬁ‘-@r él-

31

21y

foo |

~ 0 MaX

32

221

Fetras

33

226

'_8.25

. TRL/A

34

234

flun

35

245

ﬁV/\

36

zZ¥g

—

T
- Mot A
$EIF 4 esyl]

37

235

5 3 5

guf\

* gege -

38

20%

-“l’l ;

Tpiffl,

39

3 F

5ud)

5L 8-

.

a0l

o

o THea

bod @ 7.5

41

42

I Ol e
_|ferl =3 00

43

44

45

46

47

48

49

50

51

52

53

54

Copyright © 2009 Wildland Hydrology

A35



| Tean ¢ Macsh R (rk Y/30/ 2008

0

5 Table A-7. Procedure to validate hydraulic relations using gage station data from the West Fork San Juan River, Colorado.

. Obtain the drainage area associated with the gaéing station.
. Obtain the field-determined bankfull discharge at the gaging station(s) (Figure A-22).

g)r?dta\jgkt)lg_etl:))ankfull channel dimensions from the gaging station hydraulic geometry relationships (discharge vs. width, depth, area
ity). '

Measure the average water surface slope. ,

Perform an active bed pebble count on the riffle to obtain D84.

Determine the stream type., .

Solve for Manning's “n” at the bankfull stage: n = (1.49R¥35¥2)/u (use the bankfull mean velocity from Step 3).

Calculate refative roughness: R/Dg4. Make sure that Dg4 is converted from millimeters to feet, Hydraulic radius (R) and mean depth
(dpkf) are often used interchangeably when width/depth ratios are greater than 12.

‘9. Calculate shear velocity: u*=16(g‘RS)’/2.
10. Calculate friction factor: u/u*.
11. Plot bankfull discharge as a function of drainage area on the appropriate regional curve.

12. Plot bankfull channel dimensions as a function of drainage area on the appropriate regional curve (note stream type of plotted values
using unique symbols).

13, Plot relative roughness by friction factor {Figure A-16) (Example in FigureA-19).
14. Plot Manning’s “n” by friction factor (Figure A-17) (Example in Figure A-20). \Jeiv: .
15. Plot Manning’s “n" by stream type (Figure A-18) (Example in Figure A-21), to = e
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River Morphology and Applications Second Field Day
Worksheet B-2. Computations of velocity and discharge using various methods.
- B TY./ DISCHARGE Estimates | |

Locatiog:

Jegm 4

tr30/09_

Stream Type:[ F5,/¢/]

Observers:

g
ValeyTyoe: [ VI |
-’ 2 E

Roughness

1. Friction : =
Facto/ Relative u=

[2.83+5.66 Log {

RID&;} ]U*

]

;g%
i

e

f
i

i

roughness

2. Roughness Coefficient: a) Manning's 'n’ from friction factor { relative

u =1.4865'R23*s 20 n =[0.0¢]

i 2. Roughness Coefficient: ;
b} Manning's 'n’ from Jarrett { USGS ) n=0.395%8R~16p =
Note: This equation is for applications involving steep, step-pool, high boundary

u = 1.4865* R213*g§1/2

roughness, cobble- and boulder-dominated stream systems; i.e., for stream types
A1, A2, A3, B1, B2, B3, C2 and E3. ’

(Gotal | ¥

i3
i3
&

2. Roughness Coefficient:
¢} Manning's 'n’ from Stream Type

u = 1.4865* R2/3:g1/2/

Fe

n =[0.063]

S

23

3. Other Methods (Hey,@cy—Weisba@ Chezy C, etc.)

i

S

i

EPEAT e

ERAT I

T

4, Continuity Equations: a) Regional Curves
Return Period for Bankiull Discharge

Q=[/z

ptions for using the Daxiterm’in thete

.03

R e i
i 8

e

| /.87

| 276

ft/sect

ft/secp

cfs £
=
cfs |

= | Option

4, For sand-béd channels: Measure the "prot
" Substitute an average sand dune protrusion height (hgq in ft) for the Dgs term in estimation method 1.

of sand dunes above channel bed elevations.

Option

o For boulder-dominated channels: Measure several "protrusion heights™ (h,,) of boulders above channel bed
" elevations. Substitute an ave. boulder protrusion height (hy, in ft) for the Das term in estimation method 1.

For bedrock-dominated channels: Measure several "protrusion heights” (hy,) of rock separations/steps/fjoints/ \

Option 3. uplifted surfaces above channel bed elevations. Substitute an average bedrock protrusion height (hy, in feet) for
! - the Dg4 term in estimation method 1.

rTTET
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River Morphology and Applications Second Field Day
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RELATIVE ROUGHNESS: R/Dgy = 3-22

Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)
to a Channel BED-MATERIAL SIZE Index (D84)

| The relation of channel bed~pamcle Size to hvdraulfc resrstance developed with river
data col!ected froma varlety of Eastern and Western streams.

Re5istance factors, u/u* and 17 \f— are shown as a functlon of Relatlve Roughness
" i.e., a Ratio of Hydraulic Mean Depth (d ); or Hydraulic Radius ( R); to a bed-material
_ .._sijz'je-ind_ex { Dg4 ), as taken from field measurements (Leopold, Wolman and Miller, 1964).-

Figure B-2. Relative roughness (R/Dgas) vs. friction factor (u/u*) (Rosgen, 2006b; Rosgen and Silvey, 2007).
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Mass Density of Water = 1.94 slugs / ft3

1.00 = Tr———— sy gl
50 o f‘;/ Reference Notes \
:: I S | u*= Shear Veloity =‘1}‘ (gRS) n = Manning's Roughness Coefficient u = Mean Velocity (ft/sec)
of— b ol ol T = ShearStress = YRS A = Cross-Sectional Area S = Slope (ftfit)
| U 7Y = Crmvitat : o
.50 5 ( f) ﬁ g = Gravitational Acceleration Q= Discharge (c:f:)3 3
40 [= 8gRS R = Hydraulic Radius { Area / Wetted Perimeter ) u=1.4865 (R) (S)
u? ( aka. Hydraulic Mean Depth ) n
30— Dgy = Grain diameter or particle size at
{ the 84" percentile index Data Point Stream Type
! Y = Specific Weight of Water: 62.4 Ib/f3 al c4
.20 : \ o B3
. (/g = Slug =194 11 Water (1 Slug=32.174 Ib) A3,A2
: c5
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Figure B-3. Friction factor (u/u®} vs. Manning’s roughness coefficient “n” (Rosgen, 2006b; Rosgen and Silvey, 2007).
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Figure B-4. Manning

J‘S Mnﬂ

by stream type (Rosgen and Silvey, 2007}.
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River Morphology & Applications Calibrating Bankfull Discharge

j Step 14

. Summarize USGS gage data:

f{Penod of Record: J 4.@ . S —— _ |

]_ramageAREA iz, 096 ]acres

"?E‘Lm'v%.%ﬁ‘/ﬁ AR

[Determmed from GAGE DATA nalysis }:

e e T A Y o R T T e T e

maﬁj g [BanWiDTH (Woy || 22

‘i’fs_nkfuu Mean DEPTH (dbwd]] [ 5] | | ]H{Bankfull MEAN DEPTH (dwal] V77 | %
iaankfunx%c AREA (Awe)|| 22,21 12 ||| [Bankiull Xsec AREA Bl 25
MQMIZQXQ_ i} fl|wetted PERIMETER Wa)|[ 27,00 | ® |10
| Bankiull STAGE (Gage H) A@' s iBankfulISTAGE (Gage Ht ]}2 5] f i
WIEt_Mean VELOOITY () [[2.57 K}ﬁ mean VELOCITY (u) 227 fisec]
[Est B DISCHARGE (Qual[ B2 | cfs ||| [Bankiull DISCHARGE (Que) | 32 BT} cfs

oo T ;{5?
{ o Bankfuil DISCHARGE associaled with "field-determined” Bankfull STAGE z g ofs B
: ( From Gage He:gh’ readsng al S!afr Piale and 1abular Slage-Dlscharge curve c%am ] e i
. e e e e e j%g&

e MEANDER-GEOMETRY e
;_rrv-izanderWavelength(Lm) 13 ft [: ]Radms ofCurvature(Rc) 38 :_‘ﬁii

4223 | #t ||| MeanderWidth Ratio (mmvuka[ 572 | s

e HYDRAULIC GEOMETRY M%éfg%‘fﬁé%%é
Baseci on USGS Discharge Summary Notes data (Form 8-207) and regression analyses of measured
discharge () with the hydraulic parameters of Width (W). Area (A}, Mean Depth (d) & Mean Velocity
(a), delermme the intercept coefficient (a) and the slope exponent (b} values for a power function of the
form ¥ = aX®, when Y is one of the selected hydrauilc parameters and X isa g:ven dlseharge value (@)

[Width (W) Depth ()] Area (A)
) 124161 o 40113, %33

L19e% L5\ |.50% 14%7

St i
ol
. Mannlngs"n"at Bankfu[l Stage .0 2 Coeff i
R it PR b IR T T Qi“ T u: ZE: 5
-*\) e E’gg
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Stage vs Discharge
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Hydraulic Geometry - Marsh Run
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Hydraulic Geometry - Marsh Run
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Discharge {cfs)
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Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Marsh Run\, Reach - Reach 1 - Team L{’

Basin: Drainage Area: 12096 acres 18.9 mi’
Location:

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

Cross-Section Monuments (Lat./Long.): 0 Lat/ 0 Long Date: 04/30/09
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 {dys = A f We.

Bankfull X-Section AREA (Ay.g

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

WldthIDepth Ratio (kafl dbkf)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section.

Maximum DEPTH (d k)

Maximurn 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 dn) = the stagefelevation 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, / W)
(riffle section).

ft/ft

Channel Materials (Particle Size Index ) Ds,

The Dgg 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 bankfull channel
widths in langth, with the "riffle-to-riffle” water surface slope representing the gradient |

at bankfull stage. i 30'30'64513:1 ftift

Channel SINUOSITY (k)

Sinuosity is an index of channel pattern, determined from a ratio of stream fength
divided by valley length (SL 7 VL.); or estimated from a ratio of valley slope divided by e :
channel slope (VS / S). R 1 16

Stream

{See Figure 2-14)
Type
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Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Sllvey, 2005).

-

Stream:  Marsh Run\, Reach - Reach 1 Location: - ) Lt
QObservers: Date 04!30)'09 VaIIeyType Vll Stream Type: F5/6/1

Rlver Reach Summary Data

Mean Rifﬂe Depth (dbkf) ' leﬂe Area (A,m)

Mean Pool Depth (dbkfp) i it |Pool Area (Abkfj,)

"""”' Pool Width/Riffle Width Wouts' | bool Area / Riffle Area
dbkfv : 7 Wt

Channel Dimension

Meander Wavelength (Lm)

Radlus of Curvature (Rc)

Belt Wldth (Wb“)

; Indlwdual Pool Length

Channel Pattern

: Pool to Pool Spacing

S T AT

SII‘IUOSIty {VSIS)

Low Bank Height start Max Riffle Bank-Height Ratio (BHR)
{LBH) Depth (LBHIMax Riffle Depth)

|Riffle S!ope (Snf)
“Run Slope (Smn)

Poo Slope (Sp)
Ghde Slope (Sg)

Max Riffle DepthlIVIean Rifile Depth (dmax,,fl dokt)

Max Run Deptthean R|f“ﬂe Depth (dma,m,,, l dbkf)

|Max Pool Deptthean leﬂe De]:tthr(dma‘,(p / dbkf)

| @
[ &
=1
- 3
{ w|
=

@l

cl

= z
181 % Cobble
15
: : % Bcu]der

Yo Bedrock

® Mm max, mean deplhs are ave. mid-peint values except pools: taken at despest parl of pool. © Active bed of a riffle.
b Composite sample of riffles and pools within the designated reach. 4 Height of roughness feature above bed,
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Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2005).

Stream:

Marsh Run), Reach - Reach 1

Location:

Observers:

Mean lefle Depth (dpe)

Date 04!30!09 Valley Type: VII Stream Type: F5/6A

q Rlver Reach Summary Data l

Riffle Area (Ayx) .

Pool Area {Ayp)

Pool Area f Riffie Area

Max leﬂe Deptthean Riffle Depth

Inner Berm Wldth (W;b)

Inner Berm Area (Ay,)

Estimation Method

Drainage Area

Pool Lerngth/leﬂe Wudth

Channel Pattern

|Poot to Pool Spacmglleﬂe Wldth

: VaI]ey Slope (VS)

T/t Average Water Surface S!ope S)

Stream Length (SL)

Valley Length (VL)

Low Bank Height
{LBH)

TERD

file

: Run Slope (Sun)

i Pool Slope (S;)

: leﬂe Slope (Snf)

Channel Pro

Glide Slope (S,)

Bank-Height Rafio (BHR)
(LBHIMax Riffle Depth)

Max Riffle
Depth

[Max Run Depth (dma,m,n)

Max Pool Depth (dmaxp)

Max Pool DepthIMean lefle Depth (d..,.a,(,J / dukr)

Max G[lde DepthMean Riffle Depth (dinaxg Idhkf)

Channel Materials

l Yo Bedrock

2 Min, max, mean depths are ave. mid-point values except pouls taken at deepest pazt of poal,
Comp05|te sample of riffles and pools within the designated reach,

Copyright © 2006 Wildland Hydrelogy

© Active bad of a ritfle.
4 Height of roughness feature ahove bed.
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