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River Morphology & Applications Second Field Day Instructions & Forms

STEely @on Qile Xm\wy&% 600 Date afocly
STATION| BS | HI | FS [Elevation m%im

Teml ¢ f g 2 L

2 3os | o

3] O l4.29

3| 6o 17

2 Lo H.02

y 33 MNQO Wmnw

U Ao ERN

35| %0 L2

36| 50.0 .20

37420 4 a9

38| 477 S. ol

3| HEY ¢ .59

S 7.3+ a1

#)sps 143

42| <) .7 765

4]152.3% 7-88 wake o .mc.n%&nnu

4|52 9 & M4

H|ss g5 & .Y

46 | 7.3 8.671

47| 5.0 g .52

48| 60.9 & .48

9 5213 & .28

024 2|

N e o & .41

52 |66 ..O a.35

53| 67.2 2.2

54 | 8 . A .90 LoaYer Sordace

51697 .59

5% |70.2 1743 BHE ?%t:mwv

5 |71.% | {719

58 728 . 3Y

5 |74 .4 1S .43
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River Morphology & Applications

Second Field Day Instructions & Forms

Location: Reach 3 \ Lowe pro sTAT704 (5]
Party / Notes: Team 3 e N
Distance, | 10724 Height of
Point, or |Back-Sight|instrument | Fore-Sight
%ﬂi{ - ..w.qmm_%- _.m._mw..,.am ‘
e 1 [05.8%b BENCHMARK
# e | 2100
) i 3| 6o
CA 35 419, 0
S Pzo | 52105
bl oS 6 7.0 _w BEow
5 e 7. 0
M s 8| zc.0
Wy s 91z75.,8 THALweC
b s 10| 7% .C
g3 11|17 L Eow
16, |12(3295.5
w |13 3380 BRF
3V {14 43 .0
2. |15 480
19 |16]s5.0
H 17| oo
8 18| (6.0
6 [19/74.0
5 |
LerT Baske | 1 { Flood fre wiwiq = ZQ
22 = _— ——
M BM erwanew = J02.496 %N .
7.73
2 * 3.3
26 774
27 | Z.04
28 ﬁ
105, 876 Copyright © 2012 Wildland Hydrology w\hwi tm 7
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River Morphology & Applications Teom > . Second Field Day Instructions & Forms

m:.m §E i Pca
STATION| BS m_o<£_o= i
tem 3 f 1 -
v 2] ¢
WS [3] 44
3Y |3 9
MS | a2 4.
1y 3] i3 V. 3
N A
o0 |35] /5.4 Zew
194 |36 [t
L} |37 /4.0
1.8 38| 21.9
L% |39 23,2
1 |4 74
oy [41] 26 A+ THM G E G
1y 42| 726.F
a3 [43]| 22.3
18144 74
o3 145| 29,3 BEDS K SHELF
5% 146| 222 LW
V2| 47 73,8
W& a8 26.4
F 149 19
3k (50| 424
o151 Yp
52
53
54
55
56
57
58
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River Morphology & Applications

Second Field Day instructions & Forms

by
24
20
L5
ARV
XN
(AN

SITE: MansH @Q mgeo oo syanen si

- STATION|_BS | HI_| Fs m_swa_g h%j
2% O [.272

0 5

31| (.M

2 8.4

B jo.Y bur 2
#| ) Rewl
3| 2.6

%| I

7, )8

38 21

39 Nw..u 7w &
0] 24.¢

41 26,%

2] 76.5

43 18

4| 0.3 Lew
45| 1)

6 21

a7 %%

8| 29

49 .

50

51

52

53

54

55

56

57

58

59
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River Morphology & Applications

Veamm B

Second Field Day Instructions & Forms

. CROSS-SECTION &
m:.m 3967@;5 KRQua Xm \w.vnﬁku_m; .4% 3 Date: A?mxw
__ STATION Elevation| %j
fem ft i —
29
| O
3| 2
322 S.4
B B.6
“| (Lo
B S
3| (e
| 2\.7
B Lo .o
39 24|
0 327.2
4139 .2
2|40 .7
B2
41443
5lys, § D<€
% | g 4
a7 {ef 7. ¢ waker <o elace
847.9
8|8 .6
50150.3
51|55
52 53. O
B |sY. ¢
M 15¢./
55 |s57.¢9
56|57 3
7 go.7
38 L1, 6 o o Vﬁ?ﬂ?nﬁ
59 |6 .2.7 R

Mote

oA
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River Morphology & Applications ﬂ g m

Second Field Day Instructions & Forms

5L
Yo
Y34
yig
3
(3]
5L}
3.8
v
301}
1%L
Ly
(A
PARL 4
!
jus
4. %
A
1015

SITE: MansH R

STATION| BS HI FS m_¢<u=o=
ltiem ft ft ft # ft
2| O 338 464
0| b 457
#| 8| | 438
2] .l | $:306
B| jb 58§
| /7 b.O
B /9.3 .82 16 2osT Nc...bw xﬁmaﬂ?ﬂv
¥| /9.5 | 3.35
37| 20.8 | 815
82,3 | &.F3 REW
3| 23,8 %\.QO
0| 2b.F | pdF
41| 28, b | f0-7b
2| 30.3 1 pp.9 THAWES
2] 3% 1040
4| 25,5 | Ybb
9| %9.2, mw__,w.ﬁl
%) Yp.s | 9,28
a7, Y.} | 8. kb LEW
8| 9¢9.4Y | LY
9| Ys,4 | 574
50| y3) | .58
51, 47,5 | 4o0%
82| §2. | 3,84
53
54
55
56
57
58
59
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m‘ r Morphology & Applications

Teamnm &

Second Field Day Instructions & Forms

STATION| BS | HI FS |Elevation|frc
Tt 1 1 r—
29 3.05
| O 4 YT
3 3 4.26
2] 7.9 4 .24
B3| 1.2 4.1s
#| 23 S .04
3B 14,2 >.78
¥|\s5.5 6.83
I 16.2 716
38| \7.4 T4s woke™  suckace
9|\ .2 7.¢9
0| 720.9 7-26
41127, 7.90
2(722.0 8-S
43,24 .9 2.89
M4 2¢ .7 7.76
45| 28 -3 7.6
46 '20.5 7.214
471%72.8 7.171
48|34.5 179
49356 .| WAl
5 |38-24 7.8
51139.4 7.99
5 )4].0 17.¢6 X aker Sucyace
53447 ) ¢89 TLKE
54| 43, 2 6. 4s
55| Y4 ,) 5-27
5% |46-0 4.70
571490 4,32
58, 56.0 d .59
59| 65.6 4 8 Caod Syt ce
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River Morphology & Applications

\\/\NOFBw

Second Field Day Instructions & Forms

SITE: Nacsth RQun -
STATION: BS HI
Tem[ _ 1 f f iﬁ
29 d.io
Qe i
31 2 4 M
2| 6 S.63
33| (7 S.22
| Ao S.40
3| 24 6.08
36 4 6C\B BKE bether
37 DMJ 7. 26 LcAde ﬁr..nrmornﬂ‘
8| A6 8.7
3! 29 7.472
40| 31 7.70
41] 22 3.e8
2 36 & .00
43 29 .2
4| 4 8.00
5] 43 T7.65
46| dy — wootes  soclace
47| 45 S 9
8| 455 d.64%
9 53 7.8Y
5| 70 4.47
51 AWD Saa WWMWN ot  mad
52
53
54
55
56
57
58
59
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‘.\/@. ver Morphology & Applications Second Field Day Instructions & Forms

Location: RoaCin >
Party / Notes: Tenim

Height of
Distance, | Back- | Instru- [
Point, or | Sight

. STATION| BS
PeE -uwos 0 f

)
o
»)
b

pmi 249

m.n\.,,,m.bphr

oo,

O o |N (O ;s W N
&

Cle

=
-~
=

Lt Gorns
Gl —Sovnal O
CEmapAcion

e B ND

&

:
|

(@Rt

ey
[9Y)
e
J

N
-
A

l_h G ,J_W
Az

8

5
=
n

3

Jry
o0

20
041 el Z2H
20|72

211205
22|78
23245
24 500
25|20

26|22\

27244
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River Morphology & Applications

Second Field Day Instructions & Forms

G392

V.03

SURVEYDATA -~ NGITUDIENA!
SITE:  Morsh Run
Location: Team. 3
Party / Notes:

Height of

Distance, Instru- |

Point, or

STATION| BS | HI | FS | Elev. | FS | Hev. | FS | Elev.

ft

28| 30
2512
30| A0
1P0 R ,
32 WDMW wﬁ%
(L0 o7 <07
34 Mﬁ\@ AT G R LY
35 E.v?.\.
36| 4
37| 47710
38|1%% G0
391440, ol Q248
420|537 A.4013% <4 | gt
a1|547]
42|90%
43'34y
44 , _
45| 2 IR Gl T8 e
8| (40 NS R ag 2y
47 e €4¢ kN
48
49
50
51
52
53
54
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Percent Finer

3 PWm,_) WCD

)Nrn\y W

iwm\ﬂoﬁ

Representative

T

40

0.1

Particle Size (mm)

10000

A Representative %o‘v

M Riffie {PBC) Station 01+61 (PC}

W Riffle {Pro) - Station 01+51 {FC}



Worksheet 2-2. Computations of velocity and bankfull discharge using various methods (Rosgen, 2006b; Rosgen and
m__<m<_ moo.c

Stream: Marsh Run _m
| : ; —
W_ Date: 4/26/2012 | Stream Type: w
.. _z_uc._. <>_ﬂ_>mm|mm S e ] ‘
[Bankull Rifle Cross-Sectional [ 3T Aua || gankfull Riffle Mean DEPTH || 1.09 | o m
AREA i g || BRI Mean | o |
| Bankfun Rifle wiDTH || 28.84 | Wew || VWeltedP ERMIMETER |0 (o [ W, |
: (ft) ~ (2" dyi ) + Whie _ ) |
D, at Riffle 58.15 | Dia. D g4 (mm) / 304.8 0.19 Dy |
£ | (mm} ] {ft)
Sk Hydraulic RADIUS R
Bankfull SLOPE 0.0030 Ao | W, 1.07 W _
o . Relative Roughness
Gravitational Acceleration f 32.2 RUR) / D g4 (1) 1 5.60 R/Dg,
Shear <m_oo_€
Uﬂ.m_:m@m Area 19.1 ; o = gR m .....
1 mn:x?__ . . ;
e mm._.__s>,_._Oz _sm.q.IOUm : I vewoerry |- DISCHARGE |
1. Friction : _ . N !
. _umo»o_.kh_omw_”ﬂwm u Imme +5.66 PO.Q {R/Dyy m.:___ 2.28 ft/ m\QUMKlH‘_.mw cfs
2. Roughness Coefficient: a) gm:i.._n.ﬂ.a from Friction Factor / Relative ] _
| Roughness (Figs. 2-18,2-19) _ u=149°R™*5*/n _n= [0.0424 || 292 | ft/sec || 6319 cfs
n wo:m.z.zmmw Oom.i._.m_m:”. u=1. Au.ﬁua*m "/ . 1. M an T . i,*
b) Manning's n from Stream ._.<bm (Fig. 2-20) n= E 2.48 ft/sec 77.65 cfs
2. Roughness Coefficient: u=149R>*$ "/ :
1 c) Manning's n from Jarrett {USGS): n = 0.39*S 08 g 018 ft/ sec 63.19 cfs

Note: This equation is applicable to steep, step/peol, high boundary
roughness, cobbls- and boulder-dominated stream systems; ie., for 1=
Stream Types At, A2, A3, B1,B2, B3, C2&E3

e it v
3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)

Darcy-Weisbach {Leopold, Wolman and Miller

T

S v..o._.nmuos._._»_u:# o_.Eo:m mo_. Em be..‘.._.u::._: :.a wo_mccm wocu_._zomm _ﬂm_m:o: AEG!_ mmn__.:u:o: _sm:_on ._

. For sand-bed channels: Measure 100 "protrusion heights" of sand dunes from the downstream side of feature to the top of
Option 1. feature. Substitute the B, sand dune protrusion height in ft for the D, term in method 1.

Option 2 For boulder-dominated channels: Measure 100 "protrusion heights™ of boulders on the sides from the bed elevation lo the top
PUon 2. of the rock on that side. Substitute the Dy, boulder protrusion height in ft for the Dy, term in method 1.

. For bedrock-dominated channels: Measure 100 "protrusion heights" of rock separations, steps, joints or uplifted surfaces M
Option 3. ahove channel bed elevation. Substitute the Dy, bedrock protrusion height in ft for the Dy, term in method 1. i

. For log-influenced channels: Measure "protrustion helghts” nauoao:ma to channel width of log diameters or the height of the
Option 4. log on cnmzmm:._ side if embedded. Substitute the Dy, Eo_Em_o: :m_mE in ft for the Dg, term in method 1.

Copyright © 2008 Wildiand Hydrology | S S River Stability Field Guide page 2-41



Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:

Marsh Run, Reach - Reach3

Basin:

Drainage Area: 12192 acres

19.05

mi*

Location:

Twp.&Rge:

; Sec.&Qtr.: ;

Cross-Section Monuments (Lat./Long.).

0Lat/0Long

Date:

04/26/12

Observers:

Team 3

Valley Type:

VI

Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section.

28.84

Bankfull DEPTH (d)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
rifle section (dyy = A F Wy)-

1.09

Bankfull X-Section AREA (Agip)
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section.

31.36

E_n—nw—\—uwﬁn: Ratio AEU—HL n__uxmu
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section.

26.46

Maximum DEPTH (d, ;s

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

1.53

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

46.65

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

1.62

Channel Materials (Particle Size Index ) Dy,

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

wma@n__\

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.

0.003

Channel SINUOSITY (k)

Sinugsity 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).

1.15

Stream
Type

(See Figure 2-

14)

fi/ft

ft

ft/ft

mm

ft/ft

Copyright © 2006 Wildland Hydrology
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Worksheet 54. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007;
Rosgen, 2008).

Stream:  Marsh Run Location: Reach - Reach3
Date: 04/26/12 Valley Type: VI
_~_<m_. Reach m::..:._mi Data.....2

ILinear s._mcm_m:uﬁ: {A)

{Stream Z.mm...amq _.m:m_: (L)

mmn_:m 2. Oc:_.mE_.m ﬁmnv

B <<a=_ AE_,_.H ‘ Meander Width Ratio (Wee/ Wex)

m Arc Length (L) 98. 71128 it |Arc Length to Riffle Width {Lo/ W) 3.929
e T e — c b Pl s i — 4
L[ Riffle Length (L) u I 79 ift m::m rm:u”: to Riffle Width (L / W) 2,288

2 = T ot e e
!l Individual Pool Length (L,) 16 it Individual Pool Length to Riffle Width (L, W) 0.520

Channel Pattern

T T

_100_ 8 _uc.o_ m.amo_:m (Ps} H m 5t Lm.u | Mom .m voo_ to Pool Spacing to Eam Width :uiigﬂl w.N&n

Max Depth start} mm:x-Im_oz xm:o AmI_d start
' (LBH/ aae;
, m_sm Slape (Squ “a.oowm 0.007;0.009: 23
2|[Run Siope (S 10.001}0.000] 0.001}ft/t
2l 0.000}0.000 F .
1z o__nm w_oum to ><mqmmm s..mﬁmﬂ mc:mom m_ovm Amﬁ_ mu
£ ——r - . . —
£
o O
g f 4 et 1 WER A Paulada, i
- a_mx m_sm Umu.: (Amaxtt I 1. ma ._ mm 2. ao .m z_mx x__..am _um_u:.. to _smm: m_am Dmv:_ (Dmaxstf Oakr) 11.68807 ! 1.4587 { 1.9174
- TR A G0y i - = .a.....f._.l.: ik = : e mw.
2.57 Max Run Depth to Mean Riffle Depth (cmprun / G | 23578 ; 20092 2.6972 e

k i Max x:: _Um—..:_.. {(dmaxrun)

v

D T ——

u.nm 2, Qa u 7 m Max Pool Umn:_ to _smm: Riffle Depth {dmaxp / doi) i u com:. 26239 3. 3945 M

(174127 ] Nnm It 1.1651] 20642

f z._mx Pool Depth (dpayp)

_smx o_am 085 aaﬁv

AR

i __smx mﬁu 02&. (Gmaxs)

1% SiltClay

) —

18 |[% Sand 15§ o | 16844 | P 1109 imm [
8 = B = : == =
3 1{% Gravel 25 H 18 H 362 | Bedrock | i 18.48 Hmm

|2 __x, Cobble 4 18 i Bedrock

i| £ - rrrerer—r et - me

:| &|{% Boulder 2 2 H Bedrock

| Q [/ : =

; % Bedrock i 50 i 61 Bedrock

T e - - x

* Min, max & mean n_mnsm are Eammcan_ from ._.:m_imm to vu_.&:: at Si.vc_:_ of feature for riffles m:n_ runs, the deepast part of pools, & at the tail-out of glides.

* Composite sample of riffles and pools within the designated reach. © Activa bed of a riffie.  Height of roughness fealure above bed.

Copyright © 2009 Wildland Hydrology WARSSS page 5-34



Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Resgen and Silvey, 2007;

Rosgen, 2008).

Stream:  Marsh Run Location: Reach - Reach3
Date: 04/26/12 Valley Type: VIIl

River Reach U...:m:m_o: m:EBmQ Uwﬁ.. 1

'[Mean Riffle o%s aé P 1,321 i 2, Sm ._.:__ | Nm 46
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Entrenchment Ratio HS\_E ! W) 1 .—w.\.._ 376:1.618:

TTTT—

w e

s z__wx_ac_.: m.z.m _umE: Eae.v
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mi_m Inner Berm S__E: (W)
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Rifﬂe Dimenslons
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_ [|Riffle Inner Berm Emw HM_M;SE.E.“ 0 m#m_.m; Inner Berm Area to m_smﬂ.almw (A 1 Auig) . c caa 0. cgwo 00
_ iffie Inner Berm <<.6 _»mco (Wip / Qi m 0 m o J!IJTE o
ol Dimansionbi® Direnaloniesa' T __
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A Pool Cross- -Sectional Area (Aup) {454 [42.2] 486 ft |Pool Area (0 Riffe Area (Augy / Aua) 1.447/1.344{1.549
m {Maximum Pool Depth (dmaxp) { 3.28 | 2.88 | 3.68 [ft |Max Poal Depth to Mean Riffle Depth (dmass / doxi) [3.009] 2.642: 3.3765]
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” m {Pool Inner Berm Area {Aip) T P 0 f 0 . m o. [ Pool Inner Berm Area to Pool Area (Pivo £ .yzaa {00004 0.000:0.000; m
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*
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m me_aca Glide UwE_._ {drmaxg} m Max Qam Depth to Mean N%WE: Eaea ! azau .._ 569, ._ucw !
B [1Glide Width/Depth Ralio {Woxig/ n._*au . nm 9 ifyft |Glide Inner Berm Width/Depth Ratio 92_8\ a_su £0. oo_.._ e ooo
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e e - ———
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‘._»_n_mlm.un_ m<£m=;_m o _m F stream types) bed features _:o_cnm riffles, runs, poals and glides.

“Stap—Poal system {i.e., A, B, G stream lypes) bed teatures include riffles, rapids, chules, peols and steps (note: include rapids and chutes in riffle category).
*Gonvergence-Divergence system (i.e., D stream lypes) bed fsatures includa riffles and pools; cross-sections taken at riffles for classification purposes.
~Maan values are used as the normalization parameter for all dimensionless ratios; e.g., minimum pool width ta riffle width ratio uses lhe mean riffle width value.
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Step 1t _ m mwwwﬁ
Summarize USGS gage data:
| o m:.:.dmé_ om cmmm ommm mqm_”_o: Data m
w wrﬁ_o: Zm:,_m . ) . Station Number: > o
mwmmo: Location: j . Period of Record: yrs

_Smm: >:::m_ D_mnr TF Qm.:.

ac .:im D.A. Mean m_m<m=o:” ft

i m.._.._.wm:._ Typ: _um
w mmqm_.m:om mmmn: m_o m

pE T R T s e T

E e e

mm:x:.___ <<_a5 AE%V
‘Bankfull Mean o%; E_ua _ .oF

“Bankfull XS Area (Agg) '21.

1
Ww..s)\.ei;f — i ————r

S._mnma _umzamﬁmq A<<L ] 3

Tt W mm_m_é__ ;mmz _umn:_ () —u --

Wetted Perimeter :__5 moﬁ. T
Bankfull mﬁmmm Bmmm _.= ) ¢

,.,i_.@_xm)&,,,,,\m@ © _ Hao
m‘m!a:‘__ U_mn_._m‘_dm ﬁog ln_l I& &

; _Amnc_._‘m:om_amzm_ .Aw 1) mmmoo_m.ﬂma s..;r "fi m_n_.nmﬁmq:_:mn_.. mm:_cqc__ mﬁmum

R e e e e B o Lo e S e w3 Lo i B e g e e S i

From =.:w ba:nm\ bmmw m_oE I..mﬂ:m:n.__‘ L:ma\m__m mnﬁ nrm anm m_ﬂ_o: amnmn._._:._m

1.5 Year R.I. _u_mo:mﬁm

_||m,<mmﬂ.x_ _u_mos,mﬁm

N.Q <mmh. _ﬂ I _u_mn:m_.@m
m o <mmq _ﬂ _ D_mn_..m_.mm cfs

%amm%i!g\.tsggﬁggﬁvs?a&wm S S L B R R A
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mmmma on USGS Discharge m:EEmQ 203m data { Form w-moq v m:a regression m:m?wom Q Bomm:_.mn u_mo:mam (Q) with the -
hydraulic parameters of Width (W), Area {A), Mean Depth (d) & Mean Velocity (a), determine the intercept coefficient (a) and the |
slope exponent (b) values for a power function of the form Y = aX®, when ¥ is one of the selected hydraulic parameters and X Is

a given discharge value (Q) :

- [ wiath w)[Deptn (a)] Area (&) | Vvel. (@) |

g_ _:_mamE Coefficient {a) 9. 19 5900 | ) asl

M Slope Exponent ) | 0.18¥ 0268 1 0 % 1

& Hydraulic xmn__cm R= h\s\u _ \ X Manning's 'n’ at Bankfull mﬂm@m_ bN
n=1 Am :.?mmu AIEBEB zma,cm&wv Am_oum%z \ D.._a

Capyright @ 2012 Wildland Hydrology D21
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Worksheet B-4. Procedure to validate hydraulic relations using gage station data.

w N o

BN

9.
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 draina

. Obtain the drainage area associated with the gaging station.

Obtain the field-determined bankfull discharge at the gaging station (Figure B-43).

Obtain the bankfull channel dimensions from th
and velocity).

Measure the average water surface slope. ‘

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

Determine the stream type.

Solve for Manning’s “n" at the bankfull stage: n = (1.49R%S"2)/u (use the bankfull mean velocity from Step 3).

Calcylate relative roughness: R/Dgg. Make sure that Dgg is converted from millimeters to feet. Hydraulic radius (R) and mean depth
(doks} are often used interchangeably when W|dth/dept?1 ratios are greater than 12.

Calculate shear velocity: u* = (gRS)2.

e gaging station hydraulic geometry relationships {discharge vs. width, depth, area

_ _ ge 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 FigureB-40).
14. Plot Manning’s “n" by friction factor (Figure B-35) (Example in Figure B-41).
15. Plot Manning’s “n” by stream type (Figure B-36) (Example in Figure B-42).
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Gaging Station Name: Gaging Station Number:
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© Leopold, Wolman and |
Miller (1964), pg 160
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RELATIVE ROUGHNESS: R/D84
Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)
to a Channel BED MATERIAL SIZE Index (Dgag)

=)

" data: collected from a variety of Easterm and Westarn sfreams.

slza index( Du ) as iaken frnrn ﬁebd meaaumments (meold Wnlman and Millsr, 1964)

: 'The relation of channel hﬂd:mm to bxdcauﬁq,m devaloped with river .

'.*A:Realstance factors uiu™ and 1Iﬂ' -are shuwu as-8 function’ of Relative Roughness '
.Uhejal Ratio of Hydraullc Méan Depth { d ), of Hydraulic Radius (R) 1o & bed-material .

-3

—_—
1'?:_ Refarance Notes N\
: u"= Stoar Velocity =+f{gRS) = Maing Roughness Costicient u = Moan Voiotlty (Risac}
E ] A = Cmss-Sectional Anse: § = Slope (A}
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Flgure B-35. Friction factor {w/u*) vs. Manning’s roughness coeffictent “n".
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Figure B-34. Relative roughness (R/Dg4) vs. friction factor (u/u®).

Flgure B-36, Manning’s “n” roughness coefficient by stream type.
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