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River Merphology and Applications First Field Day
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Sharman's  Branch lean 2 -  Alo10Y

River Morphology and Applications : ‘ _ First Field Day
Worksheet A-1. Field Form for Level Il Stream Classification,
a 7 ‘ -

Stream: Sharmgn S Br—;y\cb\ : )
Basin: %H et >m (ool Drainage Area: acres 3. (, mi®
Location: {,J >Sh, ,La,-l—nn (p .mrd'y I’Vl;-w:q fa'nA
Twp. & Rge: Sec. & Qtr.
Cross-Section Monuments (Lat./Long.): Date: 1/25/0q
Observers: T ean. 2 Valley Type: L.

Bankfull WIDTH (Wyys)

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

Bankfull DEPTH (dpks)

Mean DEPTH of the stream channel cross-section, at bankfull stage

elevation, in a riffle section (dy = A f Wy ).

Bankfull X-Section AREA (A pks)

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

a riffle section. :

Width/Depth Ratio (Wyke/ dpke) ‘

Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. \

Maximum DEPTH (dmnax)

Maximum depth of the bankfull channel cross-section, or distance between| -

the bankfull stage and Thalweg elevations, in a riffie section. f" >

WIDTH of Flood-Prone Area (Wspa)

Twice maximum DEPTH, or (2 x dnax) = 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 {7/

(Wipa { W) (riffle section). o

Channel Materials (Particle Size Index ) Dsg

The Dsp particle size index represents the mean diameter of channel

materials, as sampied 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 iength, 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 / S).

Stream - See Classification Key )

Type
red on percon’n\e of Tevows cmTes
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Sharman's  branci - Tleawy 2o 4129 (09

River Morphology and Applications . First Field Day

Worksheet A-3. Morphological relations, including dimensionless ratios of river reach sites.

steam: Show oS A Concin Location: j
Observers: ‘ Date: Valley Type: Stream Type: : R

[_RiverReach Sue_'mlzat_a__
Mean Riffle Depth (dbkf) / bfft leﬂe Width (Whe) | . It " [Riffle Area (us) 4 9—'m
IMean Pool Depth (dbkfp) _&ﬂ ft Pooandth ka;p) |&2 _? Eﬂ Pool Area (Asp) % rﬂz u

[Mean Pool Depth/Mean Ooree! W ) TPl ||
|Riffle Depth 7~7 i Pool Width/Riffle Width ‘7 L W Pool Area/Riffle Area / é At

E |max Riffle Depth (deaxs) AS |Max Pool Depth (d m_a_,gp) /4 k] it |Max Riffe Deptthean Riffle Depth L&, l
' {Max Pool Depttheah Riffe Depth 2. 7$]Pomt Bar Slope t /) / f} Wi |Inner Berm Wicth (Wlb)' i A s
[inner Berm Depth (d) {4/ ft__[inner Berm w:dthfoepth Ratio1/¢y ”W,bld,b Inner Berm Aréa (Bo)] g@_—[
fifs [Estlmatlon Method S“arrv& J

T

| Streamflow: Estimated Mean Velocity at Bankiull Stage (ubkf) 3"46:$

b
ChanneID ension

Streamflow: Estimated Dlscherge at Bankfull Stage Qi) :
|Meander we&;elengvfh (Lm) MeandernLeﬁg;ch Retio (L M!bkf) — ! '
iRadies of Curﬁaﬁ‘_e_(ﬁ.c.) ‘/l-[ 1/4{ I#l;(i IRadlus of Cuwm. ] E/_ﬁ—ﬂ _ |
[BeltWidth W) {44 14/3 14/3 [ [Meander Width Rafio (WyWes) 7/ B
[Incividual Pool Length__ {1481105 (% it |PoolLengtwRifleWidth o8l | |
éPoo] to Pool Spacing B4, 5 P15 “]LaS ft. IPooI to PW;{ ,,-q | E I
Rifﬂe Ler‘lgthr 3°1 6122 (5791 |R|ffle Lengih/Rife Widih T | 1

: __,MAVeraQeWaterSurface Slope (S) ‘—} \\_\'/. k. |Smuos|ty (VSIS)W
ft__|Valley Length (VL) iouy it ISmuosny(suv;_)

Max Riffle start i@ & ift Bank-Height Ratio (BHR)  start
De th endils 6 (LBHIMax Riffle De th)

¢Hanhel Profile

| Ru_n su_:_pe (Smr_.) ' ‘
Pool Slope (Sp) i.’JQ) O_ 5 ffuit | Pool Slope/Average Water Surface Slope (Sp!S) 06' ®) A
G!lde Slope (Sg) R ?. ] it | Glide SlopelAverage Water Surface S!ope (Sq/ S) ! 05‘ ]

ature Midpoin
£|—_ax leﬂe Depth (dmaxnf) P4
Max Run Depth (dmaxrun) ! f  |MaxRun Depth!Mean Riffie Depth (dmaxmnl dbkf)
: Max Pool Depth (dmaxp) .LS 5 | Max Pool Deptthean .leﬁe Depth (dmax,,l dike)

acht ﬁ%ﬁ%ﬁfﬂ@i

15| [% sivCiay _ 21
I J% Sand i T b i

EI% Gravel H
1% Cobble i _

1% Boulder i
1% Bedrock“ _

d M:n' max, mean depths are ave, m:d pount values except pools Taken a! deepest part of pool‘
b Composne sample of riffles and pools within the designated reach.

A6 ' Copyright © 2009 Wildiand Hydrology

©Active bed of a riffe,
Height of roughness feature above bed.
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River Morphology and \Appiicarfons First Field Day
Cross-Sections
Cross-sectionOverview. . . . . . . . . . . . . ... . .... A15
Cross-sectionlInstructions . . . . . . . . . ... ... .... A18
Cross-sectionForms. . . . . . . . . . . .. . ... .. ..., A20
~ 21 e Nodranby,  cayves
18 W Tool Foa)
(L8  SW @ 4op ¢ roony
O
50’ P & down fom XS = POIOSION. Mensurements
A13
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River Morphology and Applications First Field Day

P SURVEY DATA —— = CROSS -SECTION 1
) SITE:  Sharmani> Bann Woshingfats County , VD Date: 412309 TCWY\’Z.
Location: 194.17 w viffle (ﬂmu‘n - 2«?)2..’ ‘\‘6‘\‘01 \Cff‘iﬁk‘r’?) ‘
Party / Notes: Noole, &y §Greeav@ HUCH || ;
Distance, Height of
Point, or |Back-Sight| Instrument | Fore-Sight :
|STATION| BS | HI | _ FS__|Elevation||
ltem ft it el it ft ST T
1] & By bl5 |Lp  FPW W
21 9 6.4 -
3{ 14’ k9
4| 20 ] 3D
51.25 s oz
61 266 822 aF o
71 2% e §.36| Sope orepr. 0.4
8| 239 o gar | o
91 2@’ o LYS \k/ o
P 10 29 e 3| ~ L ive cnannel 0.5%
Q 117 215 q.4 1.08
121 30 W9 14%
13| 3.5 W0 | LENW 1598
14| B3 \614 1.8
15 25 10:19 &2
16| 36 133 2400
17| 3% S \0:54 28
18] 399 e 1ol | (fow foty ek o) 202
19| 35 . URAN v 2,69
20| 48.5 SRR 634 trolwes,
21| Az . TSN -
2| 44 B 16121
23| 4g 10.4%
2| 455 EEh lo.sb
25| 4o LR W] 4
26| 485 | o 193] e
,) 27 41.% 1049
28| 495 w33
A20 Copyright © 2009 Wildland Hydrology
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River Morphology and Applications W i_-:qq}p N > First Field Day
SURVEY DATA - —> CROSS -SECTION 2 ar
. . - e L
SITE:  Thoernts Boh Kestn 2., oo\ K-35 Date: 4118108
STATION| BS HI FS |Elevation o [ COMMENTS, REMARKS]
ltem ft it o fi ft L -
20 [ S T Lergprn pesitom ZIL6
0| e |[(4ed) (830750 |
1| o | a2 | LB gn "
»| 3 880 1322 | ay, budde [Yedeeoe
3| F S AV UEECA \ -
4| 9 ST n4d | 4.88 *l/ ALEWT
35 W\-’M k/\«w’bﬂ‘}/wWWka/\ .90 vl
AN\ S 1884 | bd® | eF 649
7| VL g | by ' L4z
38| {2.3 Claedd | 594 | oder
9| lb - |anp | 604 i
a| 17 Bz | 669 v
“| D 232 | 9ib | chaanal
| 20 955 334
43| 21 -t .32
4| TT [ Bed | Qe
15| 2% 19668 | Tiod
46| 24 8.5 | 942
a| 2o o fe W0z
8| o - |psar 1085
49 | 23 o BEAd [ lo
50 | 19D %8 %0 (010
51| 29 S| Beeoy 10022
52| 30 [9eise | 990
53 | 3t st | 4TS
e | Bewr | Gib5
55| 3 | pean | 84
56| 34 S gey | 1SR
57 | B _ [Bet4 | 7,58
58| Zb g%y | G
o lesan | 802 | Gow

Copyright © 2009 Wildland Hydrology
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. _. .. River Morphology and Applications

First Field Day
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River Morphology and Applications

First Field Day

SURVEY DATA ———

—=> CROSS - SECTION I

SITE:

Shar Wan s

8 oneh

Date: 4]28/01

Location:

Party / Notes:

Distance,
Point, or

STATION
ft

Back-Sight

Height of
Instrument

Elevation

ltem

1 [ 49

f
100

A5

AWLH

59
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~ oW doand, W elev
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River Morphology and Applications

First Field Day

A24

SURVEY DATA

= CROSS -SECTION 2

SITE:  Shawrwads Bowy, Keedh 2 Pool Ks Date: 4i29 fony

STATION| BS
tem ft ft

Hl | FS |Elevation| -~ COMMENTS REMARKS]
ﬂ s IevatzonLNOTES [COMMENTS, REMARKS |

i

29| 23

U8 b ot f evann | ed nae

30 4.0

o aked | dhbF

3| 4

: q‘,%d‘ ‘Qb%%

2| 42

“[avae | 40

3| 473

Rty | e

M| A4

laz2q | 288

35| 45

T | 3.9 | 2a 5y

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

83

54

55

56

57

58

1 59

Copyright © 2009 Wildland Hydrology
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River Morphology and Applications e First Field Day

. Team 2- | \
) \#6 Q/LOQ(

Longitudinal Profile

Longitudinal Profile Overview . . . I .. ...A29
Longitudinal Profilelnstructions. . . . . . . .. ... ....... A30
Plan and Profile Diagram of Longitudinal Profile. . . . . . . . .. A31
Longitudinal ProfileForms . . . ... .. .. .. e e e e A34
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River Morphology and Applications "\—eo\m Z /{7 _ kcj) ( First Field Day
. SURVEY DATA VAN L] NA
/D SITE: %\’Mﬁrﬁ ‘%mﬂo‘f\
Location: Hegen "2
Party / Notes: B BB
_ Heightofr':“ Thafweg & . “ lﬁ
Distance,{ Back- | Instru- [ Fore- . . eg.
Point,or | Sight | ment | gight Elevation iaht : e Lot
STATION, BS FS | Elev. = FS | E[ev FS | Elev. | FS Elev. - Pool
LR ISR S s . AR e, Clids,
10,0 | CR S e
218.0O L. G
3119.0 \R, S
4124.0 2 O
532.0 PR
~ 16144 C ; ~ | dmox poo\pl
o l1Had 615 aa.aaqfﬂ%% L mEEett
Jore 8]97,5 4 589H23.58 A | [oicgel O
) 9 510 S 24 Ml e
s 10585 5 514l
1164.0 D.BATH.F
121309 6 2ABBLL
1315,0 (0, 359363
1438.0 I3 |ne2 2
1505 5 _71 LH' 12/53 .
1850 127227 A
7 oo 7.0 2,2 :
18|/69.5 S o4[3.C [ALs.
9]13.0 .96 |87.05] .43 |05 = E
- [20lig ses D] L2
21|{7,. b L) 1888 (43 |30.64 L @ b
- 22|14 y,0 /03 1838194 19058 T 3|92, 5% 2.0
23/(,2) /0y i6a81 1940 905 B m
ALY |1 18932 9 [10.53 L 3]
25)/74, 4711822685 [102 [ R
D s (s e l89819a4 sl €33 | et L | Cassoshehon !
27 119 :':';""':'_5'*:' 0 a1 189,03 (() B_\ 5"!84 ..... -
A34 C /rctﬂ J _i - C%pyrigg t 9 2009 Wildland Hydrology



Veam 1

River Morphology and Applications First Field Day
 SURVEY DATA ————> LONGITUDINAL PROFILE #| ¢,
) SITE:  Shavman's Benc'n Date: 4129169
Location: fheaevt Z_

Party / Notes: HUC: |- =
Heightof| - Thalweg |Water Surface| - Bankfull  |Low Bank HI |[NOTES]
Distance, | Back- | Instru- ™ Fore- [ Fore- 1o Fore- —Fore [l '
Point, or | Sight ment Sight Elevation Sight E_t_gvatlon Sight Elevation 3 Sight' ) E_I:eva_tlon_

STATION
ft

55| | |

56| |49

57| 20} 12, . .51.00 e

58/1201 5 RN T | ot AL N b

- 150|213 R e Y 51X I A ol ‘i

60| 220 UG B DN 88 ol rRYe

*6122.9 12,6585l 8830y AR | SR T 1Y
62|23) 33588122 817 S N ey 4 @

03 241 | 12928197, 31y 81 B e

O Jee|25] 3.0 8 12 SFSEM

65

66

67 _ :
63 Sk L |
60 SEE R e

71
72
73
74
75

76
77

78

79
) 80
81 el :
A36 Copyright © 2009 Wildland Hydrology
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ABojo1pAH puelpiim 6007 @ WBHAdOD

e Gty TO 1t (nompool) eamz
ﬁ.&r rese~Todone % 30 Y pow {
Site: SPArmans  &ranch Date: 4[1?”5‘{ _ RIFFLE (1) 1 POOL (2). ] COMPOSITE (3) .4
Location: Keath ‘2. Huc: ool i B bl bl el FReach: Reach:
Party: 57 _ Lot Count for Date: Date:
Inches PARTICLE | Millimeters RIFFL E PO?pL : COMP' TOT# |ITEM %|% CUM: TOT # |ITEM % % CUM|| TOT # |ITEM %| % cUM
Silt / Clay <062 E ; ) : ]
Very Fine 062-.125 % } 5 ! [
Fine 12525 N foie2 k2 b % g2 2 [LE LD
Medium 25- 50 P P
Coarse B0-1.0 : E i
04-08 | VeryCoarse | 4.0-2 ‘ P
08-.16 Very Fine 2-4 : '
16-.22 Fine 4-57 : !
22- 31 Fine 57.8 |k : e \ 21241361 & > 321 2 18 |36
31-44 | Wedum B-113 [ P Pl
44 - 83 Medium 113-16__ [ i P (
£3-.89 Coarse 16-226 AT s SDUv 1721 2165 |47 T 41 &0
£9-1.3 Coarse 22632 N L2996l | D2l Ryl Y 1AL |04
13-18 | VeryCoarse |  32-46 = Fr T 146 ligzl 2> 19217220 1) 196 202
18-25 | VeryCoarse |  45-84 P e 7 S |coigsel M iz (38.5 | 4 1779 2% |
25-35 Small 64-90 i I L 78 e & 17y |57 1y 8 Pas
35-50 Small 90 - 128 s T |0 M) D (L5 (M 76 M
50-7.1 Large 123 180 L i T [ 9f a2 ) |32 616l & |97 555
7.1-10.1 Large 180 - 256 . : ’ L | Fle ] R | £S5 M | »8 15722
10.1-14.3 Small 256 - 362 ! f i 7 5 160 62,60 | | 327931 4 |53 623
143-20 Smal 362-512 A f D | b (pld ) O ] 5 |26 1677
20-40 Medium 512- 1024 N S0 176 o Al | 9.6 1797
40-80  |Large-Vry Large| 1024 -2048 i ~ /5 13 19260 2 | 47|84 1B | 15:.% | 703
Bedrack i 7 fF‘I T G| 1A |00 I 1l |loo H |46 jer
Stream Tvpe: i‘ Valley Tme TEOTALw» % | oo | ~ N tee [ l‘l' | e

suonpoddy pub Abojoydiopy Jany

AbQ pjaid 1544




8stv

e - o

P 5 o S
W, Y, P W,
K-G0

KBojorpAH pue|piim 6007 © WBuAdod

site: Sharmans Bhancvt Damm %} RIFFLE (1) POOL_(2) OMPOSITE (3) ]
Location: ‘$weacY) 2 HUG: %__ M_L,__ _ﬂ___|f T _liReach: Reach: Reach:
Party: VoM 2. LIot Corrnrt fOT‘ Date: Date: Date:
Inches | PARTICLE | Millimeters| RIFFLE | PopL CO%VI‘P' TOT # |ITEM % |% CUM || TOT # |ITEM %% CUMY TOT % |ITEM %| % CUM
Silt/ Clay <62 | S/C] | L
Very Fing 062 - 125 '1 H HE
Fine 125-.25 : b
Medium 25 - 50 :
Coarse 50-1.0 "0 P P
04-08 | VeryCoarse | 10-2 i i
08-.16 | VeryFine 2-4 |
1622 Fine 4-57 | |
223 Fine 57-8 L P
3144 Medium 8-113 a0 b ol !
44- 63 Medum | 113-16 D P
63 -.89 Coarse 16-22.6 1% \ ! ; J E.
89-13 Coase | 226-32 Sl Pl
1.3-1.8 Very Coarse 32-45 RS é % 3 |
18-25 | VeryCoarse |  45-64 ! b | 13
25.35 Smal 64-90 - - : Y el G
3.5-50 Small %0-128 L ‘o RN ¥
5.0-7.1 Large 128 - 180 LM g v 14
74-104 | Lage 180 - 255 c i 5 I S
10.1-14.3 Small 256.- 362 - P2 @ A e
14.3-20 Small 362-512 L i1 L WA
20- 40 Medium 512- 1024 L S it A lte
40-80  |Large-Vry Large| 1024 -2048 (A 19 ; i
Bedrock BDRK[, {3 |m#&i3Y] L
Stream Type: | Valley Type: B TOTAL~

suonpyddy pup ABojoydiopy Jany

AvQ piaid 15114




Dse= 2700 Di= 68 D36 oo | D, =86  Dy= 2150
Ors= 2890 [ye=t00 D= 4 jeute Oer 770 D,." 12570
Da0=2850 D3r = €0 0~ 3% L1y D =115 p,.=!302

ABojopAH pue|p|iM 600Z © WBLAdED

LocATION, Othov s (3 N,.WA PEBBLE COUNT DATA pae,  4-2¥-09

REACH: 6 PARTY: T +3C
Stream Type: ~ 3B/ Valley Type: HUC:

% CUMULATIVE ( Finer Than )

400 SILTS »)€ SANDS 3 [} € ——CRAVELS —————a «—-—BOULDERS —->
% 1T
80 - -
70
60 130
: 1 W
7 §E - :U
50 11 %0
BE 1%
- T
40 ;:3
30 T e
e )
20
10 i AT
: s -
L8 BREYR 7 T TeTwl P % Temall B 835g83] B g8g3x:ll B 8
— —_ o - 8 < 938 f=] o
PARTICLE SIZE - Millimeters S

A

Sharrans Branin . )Z#i;" eam 2 41z )oq

O oo

sucipddy pup Abojoydioyy sany

Abg piad isii4




o, Dgu= 280
R D50 250
(P plbc _,j

ABojoIpAH pue|pIm 6007 @ WBLAdED

LOCATION: Team 2. —  SNavinans BreviPEBBLE COUNT DATA | Date: &4

6vY

REACH: #-2  xX-sechion. @ (e PARTY. JO+3<
Stream Type: Valley Type: . HUC: L
100 SILTS 31e SANDS : e - ‘GRAV ELS —— ' > Fc—f—CQBBLES—-: € BO[_JLDERS--~~~~>
90 M
80 Ty
g on: 35
qC) 50 - 30§
i A @
(L e / e
> 50 T ; /5 Jor 25_“(_-;1
fre e : i
5t i #* +— 1
= 40 Nk 1205
- T S R
= i e S
D el T 0
f ; r
QO 30 a - - 155}
ES T
20 EEEN 110
10 HH - 5
. aat i . - ==
L B 8 Ea& -3.8% [\~ o Encn&.;aobl‘ h LT - (37 -uLiL B 8 g%gsgmﬂ § § égg%é‘gm_\ § cg:
= - S : = =] oS80 =<
PARTICLE SIZE - Millimeters < 8
®=Cuv I’V‘\.

X=+otq !

suonooyddy pup Abojoydiow Jany
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ShCV'W\ZW\S '&Z‘V\Cﬂ —%50: 250 - 102 P+
le'—‘-‘ A7 DM

LOCATION: T: € gt &= PEBBLE COUNT DATA Date. =2 §-~01
REACH: ok "2 Prolvugiov - PARTY: :
Stream Type: Valley Type: HUC: &
SILTS: >pe SANDS > e GRAVELS ———————— ;- COBBLES -] «——BQULDERS -
100 — — T T
it T i i
80 aE 7
o 2 :; /i
SR SEs 8 *
4l it z
® AN
s | £ 60 T / 2
o EL. AR V m
o - - o
o = el . |
a | ’g: R : 1
T R / : .
T34 Ear X 20%
g 7 A 5
g | = P I 1 | 7 A 3
g |2 D [ / e .
O 30 HE ;’;‘ : 15rml'l
= i w.
T P i
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10 il 5
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Sharmans Banchh teamn 2 4129109

River Morphology and Applications First Field Day

Worksheet A-2, Computatlons of velocnty and dlscharge usmg various methods

Locanon1

e S b S B TP P R R T T TR I

! ope A o » Hydrauhc RADIUS
Gravitational Acceleration §I 32 2 "

1~..Friction . *
Relative u=[2.83+5.66 Log{R/D u
Facm/oughness | [ { 34}]

A e A T SR A AR

2 Roughness Coeffclent ; a) Mannlngs n" from friction factorlrelatlve
roughness u= 1 4865”R2’3 *51’2 n n "a

Gl 3 e

T T

. Roughness Coefficient: U = 125e5% R23g12

b) Manning’s 'n’ from Jarrett {USGS ): n= 0398 3BR-16 '-

1 Note: This equation is for applications involving steep, step-pool igh boln
L L il roughness, cobble- and boulder-dominated stream systems i.g., for stream types 73 7
%; A1, A2, A3, Bi, B2, B3, C2 and E3. oY ’

(%
\Q@ ‘b*——%) /2. Roughness Coefficient: , u = 14865 R23+g12in 1
W - ¢} Manning’s 'n' from Stream Typeﬁ.?.@ O ~n = m |
3 Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)

RIS

R A AT

B

ut R B R P 13 ":
4 Contmulty Equatlons a) Reglonal Curves u=Q/A

..m e
% - Option: ‘ 3 : :
| Option 1. For sand- bed channels Measure the protrusnon helght (hsd) of sand dunes above channel bed elevations
Substitute an average sand dune protrusion height (hgy in ft) for the Dgy term in estimation methed 1.
: Option 2. For boulder-dominated channels: Measure several "protrusion heights” (hy,) of boulders above channel bed
- al " elevations. Substitute an ave. boulder protrusion height {hy, in fi) for the Dg,4 term in estimation method 1.
gj'/\) §; For bedrock-dominated channels: Measure several "protrusion heights" (hy,) of rock separations/stepsfjoints/
' :f|Option 3. uplifted surfaces above channel bed elevations. Substitute an average bedrock protrusion height (hy, in feet) for
it the D34 term in estimation method 1.
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River Morphology and Applications First Field Day

RESISTANCE (Friction) FACTOR: u/u*
o

16

15 [‘11»___[2'83 +5.66 Log ( %34)] uﬂ

--\[
e
S ON

X Limerinost19%0)
1| O Leopold, Wolman and | |
aE Miller (1964), pg 160 |
SN o ©
5 1 2 3 4% 10 20 30 4050 100
RELATIVE ROUGHNESS: R/Dgy

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

" The relatlon of channel bed—pamc!e size to hydraulic resistance, developed W|th river
data collected from a varlety of Eastern and Western streams.

Resnstance factors u/u* and -1/ Vf, are shown as a functlon of Re!atlve Roughness

5|ze mdex ( Dg4 ) as taken from f e!d measurements(Leopold Woiman and Mll]er 1964)

Figure A-16. Relative roughness (R/Dgg) vs. friction factor (u/u*) (Rosgen, 2006b; Rosgen and Silvey, 2007).
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1-00 3 DSEEEE S B PR BTN ol
0 |- e :‘:/ Reference Notes \
ol T 4*= ShearVeloci ={(gRS) = Manning's Rough i = ‘
2ol R .| u"= ShearVelocity = (gRS}) n = Manning's Roughness Coefficient u = Mean Velocity (ft/sec)
eol— peo g L) T = Shear Stess = YRS A = Cross-Sectional Area S = Slope (ft/ft)
o u - - . .
.50 T "J W g = Gravitational Acceleration Q = Discharge {cfs)
- A0 £ BQRS R = Hydraulic Radius { Area / Wetted Perimeter ) u=1.4865 (R)ZB(S)”2
S v _ ( aka. Hydraulic Mean Depth ) n
é—’ 30— Dag = Grain diameter or parlicle size at
g i the 84! percentile index Data Point Stream Type
Q 4 Y = Specific Weight of Water: 62.4 Ib/ft3 ca
g 20 5 B3
8 \ /o= Slug =1.94 /1% Water (1Slug=32.174 Ib) A3,A2
e % 5
o
=1 % P = Mass Density of Fluid { ib/ft® or SIUgS/ft3 ) Rosgen (Western US)
fz’ v, Mass Densﬁy of Water = 1.94 slugs /3 (small streams ) /
T e e
-: 09 .. B Lo L ‘ G AR ACI PO ‘
o LT % .
< o6) e
2 .050 >
& 045) e e e e e _\_R,ﬁﬁi\_~ mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
= 040 ORI i
1T NSO RN i avw;i&ﬂ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
s O %) X yag O
030 < S Eﬁa;:"x-..,._
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b = _—
020 $-2 ! LT
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After Leopold, 1897. (Data from W.Annable, Ontario, Canada) Friction Factor ul u*

Figure A-17. Friction factor (u/u®*) vs. Manning’s roughness coefficient “n” {(Rosgen, 2006b; Rosgen and Silvey, 2007).
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_______ - Velocity u = 485RZNST) (= 3.81R%s™ @ =3.81AR%S™
""""""""""" B = Average Bankiull Value for rivers of medium to large size. ::

¥ = Average Bankiull Value for smaller rivers with controlling vegetative influence, woody debris and similar high :
---------------- roughness elements. 1.
R A A~ =Average Bankfult Value for smaller rivers {mean depth < 5 feet); without controlling vegetative influence 4
or woody debris, 4
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Bankfull Channel Pebble Count, ---

—e—cumulative % # of particles i
. a silt/clay sand gravel cobble boulder
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