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River Morphology & Applications First Field Day instructions & Forms
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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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River Morphology & Applications
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River Morphology & Applications
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River Morphology & Applications
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River Morphology & Applications

Second Field Day Instrictions & Forms
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River Morphology & Applications

Second Field Day Instructions & Forms
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River Morphology & Applications . - Second Field Day Instructions & Forms
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Second Field Day Instructions & Forms
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Second Field Day Instructions & Forms
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River Morphology & Applications Second Field Day Instructions & Forms
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River Morphology & Applications

Second Field Day Instructions & Forms

SURVEY DATA . => LONGITUDINAL PROFILE 4 3
SITE; Date:
Location: Peat  Ttam |
Hm& / Notes: HUC:
. Heightoff Thalweg |Water Surface Bankfull (Low Bank HI
_WMWMNW ann”ﬂ. ﬁm% mﬂnﬁ. .m_m<m=o= mﬂnﬁ Elevation mﬂmﬁ Elevation m_om_,mm Elevation
station] 85 | i [ Fs [ giow | Fs | Hov. | FS | Eew | Fs | Eiov
. ft ft ft ft ft ft ft ft ft ft ft
82| 249 112 3L | B - —
83| 250 — - ~— 1,59
84| 7593 4.76 1] - -
85| 2o 1034 B A — = PY
W |88 2719 a B.uh =Y %1~ TaERALE
wWe7| 1 19.% | 5.7 1.5] — |7 |mep |6l
|88 2857 4.9 8 &7 - - Rudd
89129 417% 612 — — SIN
0| 30 9.74 g 1S — - Ry p
91| 323 9 &1 £ 7Y — - Qud
92| 330 q49 875 — — feof
a3| 430 ana e q_rz s
es |35 951 g1 Rl o
fe gm0 s 350 g | (el = =] |ust
WA IR - . 7.57 —
73 o 34 q.447 - - R
98] 371 st 9.3 - — | %if- T
o GogR As 238 — | B3y |3l |
100033 % .68
nGeeblide | 10705 - - b 1A
1Gee P (102 /5 7.4
103337 1.1
104
105
106
107
108
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Site: MsAg h Kow D4tV Ll RmiFFLE (1 7 POOL (2) ‘|l COMPOSITE (3) .
Locatibn:MD HBUC: |...-.I__l__L_|__|_._|__|__.|_,'_|__ — Reach: Reach: Reach:
Party: Pioiovwssw MW RIFFI_I?EO.I: Counz or % 2 Date: Date: Date:
Inches PARTICLE | Millimeters ! 3 H ¥ TOT # |ITEM %% CUM || TOT # [ITEM %)% cumMi TOT # [TEM % | % cum
Very Fine .062 - 125 E E
Fine A25-25 E E
Medium 25 - .50 I"I .-
Coarse 50-1.0 E § - : I
0408 | VeryCoarse | 10-2 e i
08-.16 | _VeryFine 2-4 e
16-.22 Fine 4-57 H i
22-.31 Fine 57-8 7 ]
31- .44 Medium 8-113 e
44- 63 Medum | 113-16 b ‘. o
63- 89 Coarse 16-226 i
89-13 Coarse 226-32 ' " )
13-18 | Very Coarse 32-45 : X
_18-25 | VeryCoarse | 45-64 e gt ol b
25-35 Small 64-90 X ﬁ” L
35-50 Small 90- 128 HSI W, ’
5.0-7.1 Large 128 - 180 o 7 )
L7A-100 | lage | 180256 s ai ] ]
10.1-143 Small 256 - 362 iy i )
14.3-20 Small 362-512
20- 40 Medium 512-1024 | i
40-80  |Large-Vrylarge| 1024-2048 JoROTH % 4 b R
L] medok | BORK T RmwR . WE meeEEm [ ol
| Stream Type: |vaitey Type: W~ | rorar—»| |
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Site:  Marel Rewn Neam L Date: 4l {L{15 I RIFFLE (1) POOL (2) 1|t COMPOSITE (3)
Location: HUC;L_,__|__|__|__l__|__$__l__ll__'|__l__ Reach: Reach: Reach:
Party: Jesgz Rebinson [ Saan - Dot Cowunt for Date: Date: Date: .
Inches PARTICLE | Millimeters | .RIF1FLE ; POZOL CO?/IP' TOT# |ITEM %% CUM || TOT# [ITEM % |% CUM ] TOT # [ITEM %| % cum
siicey | <062 | SICIE i “ I
Very Fine 062 -.126 : :
Fine 125- .25 )
 Medum | 25-50 ‘ e
Coarse 50-1.0 : ) §
L0408 | VeyCoarse | 10-2 | A e J B .
08-.18 Very Fine 2-4 l o E g
16-.22 Fine 4-57 [P :
22- 31 Fine 57-8 WG
31-44 Medium 8-11.3 } E ’f :
4M-83 | Medum | 113-16 [V :
63- .89 Coarse 16-226 7] E 4 i
8913 | Comse | 226-3 2
13-18 | VeryCoarse | 32-45 | ',
25-35 Small 64 -90 {
35-50 | Small 90-128
5.0-7.1 Large 128 - 180 E' i
10.1-14.3 Small 256 - 362 i E
143 -20 Small 362- 512 5
20-40 Medium 512-1024 |3 ] :
..40-80 jLarge-ViyLarge| 1024-2048 [k 5 i
i b, Bedrock | [
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Worksheet 2-2. Computations of velocity and bankfull discharge using various methods (Rosgen, 2006b; Rosgen and
m__<m<_ 2007).

e Bamimﬂm,mamummo,_o:m_

" Wetted PERMIMETER
~ Am nua ) ._‘.‘<<§ ‘

T

Bankfull SLOPE

I
i
t
£
H
l
{
£

”lm.,-.mwmm- ssremEaR A

SRR

Relative _uo:usm_mmm
_R(/Dga é

PR ;iiEHH!R3m1m!ﬁ‘:iﬁf&ﬂﬁ§i‘ﬁ’2!'2‘3'!!2&m(ﬁ

1 1. m:a:o: Relative
_umo.oq Rough

T —

u=149"R¥3+*s"sp

t

. mo:ms_..omm nomn_n_o:m
b} Manning's n from Stream ._.w.uo zu_m. N-Nov

{2 mo:uznmwm Coefficient: u=149R°S"/n “
¢) Manning's n from Jarrett {(LUSGS): n=0.39*s% g0 §
Note: This equation is applicabie to stesp, step/pool, high boundary
roughness, cobble- and boulder-dominated stream systems: i.e. for 7=
Stre .82, B3, C28E3

. Other Methods (Hey, Darcy-Weisbach, o_z.wm«o atc.)

iﬁ:ﬁﬁ“ﬁ!ﬂiﬁnﬁmﬁﬁﬁh}hﬂ

o

003.::_2 ma:ﬂ.o:m .mu _amm_o:n_fnc_dmw )

Return Period for Bankfull Discharge Q= l year

| 4. Continuity Equations: b) USGS Gage Data u=Q/A

e _....B_Euwo: Height O_ﬁ_o_._w 3_.”50 Dy T

. For sand-bed channels: Measure 100 "protrusicn :a_-_.ﬁ.. of mmza n_c_._mm 3..3 Em aoi_..m:mma m_n_m of amEa to Em au Q
Option 1. feature. Substitute the Dy, sand dune protrusion height in ft for the Dy, term in methad 1.

135 gﬁﬁ?gﬁﬂuﬂaMM':'.'. EILY
i
S

Option 2 For boulder-dominated channels: Measure 100 "protrusion heights” of boulders on the sides from the bed elevation to the top
PUON 2. f the rock on that side. Substitute the Dy boulder protrusion height in fi for the Dy, term in method 1.

R

1 option 3 For bedrock-dominated channels: Measure 100 "protrusion heights™ of rock separations, steps, joints or uplified surfaces
i DPUON 3. 4hove channel bed elevation. Substitute the Dy, bedrock protrusion height in ft for the Dy, term in method 1.

Ootion 4 For leg-influenced channels; Measure "protrustion heights” proportionate to channel width of log diameters or the height of the
PUON 4. 1o on upstream side if embedded. Substitute the Dm. uBﬁEm_o: :m_m_: in ft for the _uw_ term in method 1.
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Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2003).

Stream:  MarshRun, Reach - Reach 1
. . 2
Basin: Drainage Area: 12096 acres 18.9 mi
Location:
Twp.&Rge: ; Sec.&Qtr.: ;
Cross-Section Monuments {Lat./Long.): 0 Lat/0 Long Date: 04/16/15
Observers: Team 1 Valley Type: VIlI{c)
Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffie section. 22.49 |[f
Bankfull DEPTH (d,,;)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dyg = A f Wy)- 1.26 f
Bankfull X-Section AREA (Ag)
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section. 28.38 2
Width/Depth Ratio (Wy/ i)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 17.85 |it/ft
Maximum DEPTH (do«e
Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 1.54 ft
WIDTH of Flood-Prone Area (Wp,,)
Twice maximum DEPTH, or (2 x dow) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 28.73 |#
Entrenchment Ratio (ER}
The ratio of flood-prone area WIDTH divided by bankfuli channel WIDTH (W, / W)
(riffle section). 1.28 fi/fft
Channel Materials (Particle Size Index ) Dy,
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. 2048 mm
Water Surface SLOPE (S)
Channel slope = "rise over run" for a reach approximately 20-30 bankfull channel
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient
at bankfull stage. 0.00402 |fuit
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 ratic of valley slope divided by
channel slope (VS / 8). 1.21
Stream {See Figure 2-14)
Type

Copyright @ 2006 Wildiand Hydrology
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Worksheet 54. Morphological relations, including dirmensionless ratios of river reach sites (Rosgen and Silvey, 2007; Rosgen, 2008).

Stream:  MarshRun Location. Reach - Reach 1

Oummzma ._.om_._._ d

Date: 04/16/15 Vailey Type: XIV : m__mo.msﬂ e .._u‘_

m_am _:sm‘— wm:._._ o‘mu_‘_._ 8 Mean cmE.: {dy .q n_z,_“_

N T R 2 A ARV 3% TN TV T

Riffle Dlmenslons .

.‘.,m 18 6. am m .__u .nm. .x_am._:zmq mm:.: Area 5 Z_Em >6m 3&..»%;

Pool Width (Waw) »:mnma nm - Pool s___n_sax.sméa_z.ﬁga\éﬁv

DN TN S n zt

a ma\nn i

z_mms _uoo_ Umn.: aasL

d, e e

_uoo_ o..omw.mmoh_oam_ ?mm A.»z.av

_sm_x_:._cB _uoo_ Dm_u:._ an&

.m:;gum‘w

oal Inner m..m.:: Width AS._EV

e ——

| _:_._m_ Berm Depth E_a 1 R N . T _uoo_‘ _::mﬂ mm:.: Dm_uz. no on Umu3 {g, __qzq )
G Sl sl
3_:,;.“5.”

T ———— e

. ol Dinsions

_‘ Pool Inner Berm Area (Av,)

m:: n-omm-mmﬂ_o:m_ >3m cpE.v um.m i 38. X mc: >Bm _o xéo }ﬂmm 3_*_“ / >a_.b

N R IR AT T IR B TP ALY,

g

H o | e e ———

: : 5 An m‘ ‘l_ m..mén‘ Glide Inner Berm Width/Depth Ratio E_x\ tog)
[ Glide Inner Berm Width {o Glide Width ?<_8>2§nu
Glide Inner mm:.._ Um_u__._ to o_am Depth (digg / aiav

- lde lmonsl

I mau _n__: AS__EL

£ ML Bl

H z_mm: mﬁmﬂ _umns a%mv

Mwﬂmu <<_&:Bmu5 xm__o e.z )

e ——— - - —
*Riffle—Pool system (e, C, E, F stream type _,nmER.m _:o__.am fiffles, runs, pools m:g n__n_mm.

**Step—Paol system (i.e., A, B, G stream types) bed features include riffles, rapids, chutes, pools and steps (note: include rapids and chutes in riffle category).
***Convergence-Divergence system (i.e., D stream types) bed features include riffies and paols; cross-sections taken at riffies for classification purposes.
****Mean values are used as the normalization parameter for all dimensionless ratias; 2.g., minimum pool width to ritfle width ratio uses the mean rffle width value.




Worksheet 2-2. Computations of velocity and bankfull discharge using various methods (Rosgen, 2008b; Rosgen and
m__<m<. mcod.

e

_Z_uc._. _<>_..~_>_w_|mm__ :

mm:xE__ Riffle Cross-Sectional |
‘>mm>

DE at Riffle
Bankfull SLOPE

R K!iiii!ﬂ_-, FIUA

i

CHEEREES

<<mzma _ummz__z_m._.mx
~ m o )+ Wou

A,

et

mﬁiﬁ!ﬂf&iﬂ ML

RS

|
I

TR

o — RSN TATIEESS — i o A e O

Relative mo:o:mmmw
3 \ D :c

k
IR

[ 1. ﬁq_nnn\m&mzﬁw
”‘ ] mo:uzsmmw

:n::owm:u_mm 2-18, w-‘_w“_

. wo:mzamum Oommmn_m:ﬁ
b) Manning's n from Stream Type (Fig. 2 mov

2. _no:u::mmm Awom:mn.ma T u= q.hb-mn_a.m Zin i N wa mf.

c¢) Manning's n from Jarrett (USGS): n=0.29*5 "B xR 016 | . sec
Note: This equation is applicable to steep, stap/pool, high bounda e

roughness, cobble- and ﬂ._..:_na_..aoa_:ﬂou stream utuoﬂaw ie ..woq n= 0.047

m:mm_.: Types A1, A2, A3 m._.m..n B3, G2 & E3

3. Other _smﬁronm (Hey, Uu3<.¢<o_mvwn=. owmnw o. mno.v
Um_.n .immmumn: _.oo o_n. S.o_-:m: m:n _§__2

RO R R

'uum?mammmm

THEN

{4. no:#_zEQ mn_:mn_n.:u“ a) Wmu_osm_ O:Zmu
Return Period for Bankfuii U.wo__n_.aa

{ 4. Continuity Equations: b)USGS GageData u=Q/A

B _u_.onw:m_o: .:omu_z Oeaoau _“o_.,w.:aon Dy T . . -
) i For sand-bed channels: Measure 100 “protrusion :o_a_.nm.. of mm:n dunes from :_m aoi_._m:mma wam of qmmEB to :ﬁ Su oﬁ
. Option 1. feature. Substitute the D,, sand dune protrusion height in f for the D,, term in method 1.

“ootion 2 For boulder-dominated channels: Measure 100 "protrusion heights” of boulders on the sides from the bed elevation to the top
=||~PUON <. of the rock on that side. Substitute the D, 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
= PUON 3. above channel bed elevation, Substilute the Dy, bedrock protrusion height in ft for the Dy, term in method 1.

Obtion 4 _uoﬂ Eu..:::m:own nzm::m_m“ _sommSm _.v..o._.cmn_o: heights” proportionate to channel width of log diameters or the height of the |
ption 4. nom on cum:mm_.: side if mScmaama. Substitute the g, u«o:cm_o: :m_mz in f for the Dz term in method 1.
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River Morphology & Applications Second Field Day Instructions & Forms

Worksheet B-4. Dimensionless ratios of the ten pool types (Second Field Day).

Stream: Marsh Run Location: (410N 2, mi7.
Observers: T @M ] m:mmB .Evm _N\\@ Valley Type: VI Ac-y-Date: &:-“.:nn
e . U.Bm:m_o:nmwm x.ﬁ_om |
) Msom: f O.0009pMean| £}, Nw.y mt i
<4 . Lateral Scour Pool . 3.6 |0-00 114 . :Q: 18 0:117.
{1 (LSP) Min. 2.61 | 0. 000y Min. -.Q. Qp\ N.d& 0-05
Max. 373 (0. 00vFdMax.| 1. 02 | 2-9b | (. 188
Contraction S Mean Mean
ontraction Scour . -1 . -~
; 2. Pool (CSP) .35. Min. |
Max. Max.
Mean Mean
| 3. Step/Pool (SP) Min. Minj | .
’ Max. Max.
Mean|(,4.85 12.32 |,002)| Mean . 55
4 Backwater Pool Min R\.m.u 222 107 Min .3.06 1 __m.\. 0.2
1™ (BWP) g NS g S E E—
Max. Max.
Mean Mean
15. Plunge Pool (PP)  Min. Min. | [ |
B Max. Max. .
Pocket Water Pool Mean Mean
ocket Water Poo I Gt R, B 1 I Sttt eeR R -
6. (PWP) Mip.] | | Min.| |
Max. Max.
Mean|j2,19 | 3.5 | 0007 | Mean| o). .7 A5
7 Lateral Protrusion Min 3‘4 4 Min Qm¢. ..... NQ g
" Pool {LPP) ) ——— B . IS —
Max. Max.
Straiaht Dissioat Mean Mean
raig ISsipator U e e N ik i o
8. pool (SDP) Min | ] Min.|
Max. Max,
Converging Mean| . Mean| ]
9. Confluence Pool Min. Min, B
(CCP) Max. Max.
. e d Pool Mean Mean
_ ompound Poo I e S S Lt -
1190 (CP) Min.| L L Min. ) ] ]
Max. Max.
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Worksheet B-5. Procedure to validate hydraulic relations using gage station data.

1. Obtain the drainage area associated with the gaging station.
Obtain the field-determined bankfull discharge at the gaging station (Figure B-43),

w N

and velocity).

Measure the average water surface slope.

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

Determine the stream type.

Solve for Manning’s 'n’ at the bankfull stage: n = (1.49R%35%2)/1 (use the bankfull mean velocity from Step 3).

e A

(dpkf) are often used interchangeably when width/depth ratios are greater than 12.
9. Calculate shear velocity: u* = (gRS)”2
10. Calculate friction factor: G/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 B-34) (Example in Figure B-39).
14. Plot Manning's 'n’ by friction factor (Figure B-35) (Example in Figure B-40).
15. Plot Manning's ‘n’ by stream type (Figure B-36) (Example in Figure B-41).

Obtain the bankfull channel dimensions from the gaging station hydraulic geometry relationships (discharge vs. width, depth, area,

Calculate relative roughness: R/D&g- Make sure that Dg4 is converted from millimeters to feet. Hydraulic radius (R) and mean depth

Gaging Station Name: Marsh Ruen a«f Ginnes, mp Gaging Station Number: /6/ 7800

Drainage | Bankfull | Bankfull B:A”e';f‘;" Bankfull | Bankfull A‘gi'r‘g‘:‘:r 5 steam | | Relative | Shear | Friction

Area |Discharge| Width Area Velocity ik 50| Type 9 Roughness | Velocity Factor
Depth Slope

{mi?) Qbkflcfs) | Wokf | dbks () | Apkf (ft2) | e (ft/s) S (ft/ft) {mm)  (ft) R/Dgg4 (ft/ft) u* (ft/s) o/u*

ig-9196.61| 225 1. U [18.38] 3,33 | 0-004 0 |[yu.35]00%5 F¢lb| 0. 0213 | 8.34 0.39,| 817
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suonoayddy g ABojoydiop 1any

E @ ot g Raferance Notes \
. ;: u*= Shaarvelooty ={gRS)  n = Manning's roughnses cosfcient 0 = Mean valooly (fisec)
16 © ‘E Shear stress = TRS A = Cross-sactiond area 8 = Siopa
15 o=|2.83+566 LOg R/ U’q 50 ‘|'_ ﬁ g = Graviiaticnat acooleration Q= Disehalgs(:;ls) i
DB 4 J _ e f= Eﬁ R = Hydraulic redius { afon. walted pefimlst = 1,48 (R)"(S)
. | E { aka. Hydraulic Maan Depth | —
"‘3 14 0 P 5) £ o= o bt s Duta Point | __ Stroam Type
E 1 \ // g N 1 ¥ = Spocilic welght of waler: 624 /R® g '::
3 \ /’ g B Vo= siug = 19411 Water (1 Sug=32.174 1) A 1,82
T aw = iy
n: 12 X >/ & \ = Mg dongity of fuid ¢ IbHE or slugstt® } ___g___ F.osgm[‘:fsemrnus)
0 Eg >$ / /4) é v . Mass density of water = 1.94 sluga /12 { small straams) /
'_ 11 £ L 7% e \“\\
< £ R
w 10 g R
— X S R i ;—;}"t"“"«:"_“ S N SRt R I SRS I
g 9 | po IS Y IO xa_tau _______________________________________________________
o3al= x foia ol
% 8 3 0K [ l—%‘f‘?ﬁ'n_ E Y
T 1 " X i o
L . — o 2 4 [ [T 12 14 % 1 20 2 P
~— ‘ W At Leop, 1097 Dt from W A, Ontarc, Gamads) Frictlon Factor a/u* ©Wikdiand Hydrology
3 6- % ! Figure B-35. Friction factor (0/u®} vs. Manning's roughness coefficient 'n.
=z 2
<
5 | Reference Notes Roughness'n'= L ag (AR} n =0.305#R®
0 % veooy 0 - LRSI = 381R¥S? Q=381ARTS
w f e O——= = Avarngo bariktul vivefor s f M o gt 76 )
14 2.8 L »D creee . = Avwge bonkfh vaun for gl e wkh onONeg vtz nuence.
| I : LT 1T 1P M et = Avoraga bankiull vakus for el tives {meen deph <5 fos) without controling vegetakve inhuoncs.
‘ X Limerinos (1970) T T - ' A
O Leopoid, Wolman and
Miller (1964), pg 160 ||
0 n — T 0
5 1 2 3 45 10 20 30 050 100
RELATIVE ROUGHNESS: R/Dgy
Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)
to a Channel BED-MATERIAL SIZE Index (Dg,)
The relation of channet bed-particle size to hydraulic resistance, developed with river
data collected from a variety of Eastern and Western streams.
Resistance factors, G/u* and 1/VT, are shown as a function of Relative Roughness;
i.p., gRatio of Hydraulic Mean Depth (d), or Hydraulic Radius ( R), to a bed-material o A F2 Gs 52 33 as BSc GS = FE YRR PR — F - 63 (‘:1 o o)
size index ( Dg4 ), as taken from field measuremants (Leopold, Wolman and Miller, 1964). ROSGEN STREAM TYPES E =1 C4
Figure B-34. Relative roughness (R/Dgg) vs. friction factor (a/u*). Figure 8-36. Manning's 'n"roughness coefficient by stream type.
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Summary....USGS GAGE STATION Data / Records a.r
"~ STREAM CHANNEL or»mm__"_oa_oz _

B BANKFULL" o:»?nqmm_mq_om

Hga

wm:.ﬂa__ U_mn_._>m0m mmmon_ﬂoa i____
2iQ ‘L... .‘n.mgv_mﬁﬂagc_ﬂm,

9.3
105 ETEI

S AR AR -

_ssaa Width Ratio (WeeWodl] 7. 71 |

Based on USGS 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
(u), determine the infercept coefficient (a) and the siope exponent (b) values for a power function of the
form Y = aX®, when Y is one of the selected hydraulic parameters and X is a given discharge vaue (Q).

"n" = ._ 4895 [(Area) A IEB:_E mma_:m )( m_oumvs”: OE



