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River Morphology & Applications First Field Day Instructions & Forms
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River Morphology & Applica tions
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River Morphology & Applications
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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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SITE: Sherman’s  Pranch Date: 4[5/t
Location: Tesm Z
Party / Notes: : HUC:
Heightoff Thalweg |Water Surface Bankfull |Low Bank HI
Distance, | Back- | Instru- ™ Fore. Fore- Fore- Fore- o\ -tion

Point, or | Sight ment Sight Elevation Sight Elevation Sight Elevation Sight

STATION| BS HI FS | Elev FS | Elev. | FS | Elev. | F§ | Elev.

ft ft ft | 1t ft ft ft ft ft ft ft
55
56
57
58 WN@L . .
60 [R5 19 /GG A d
61
82, Ak P56 -G08 [LTH L A DS

YR ol (V7

63 R e s
6{;
65] Ay 4 / o I s R e

2
66 /;f’Ez 77 P EATL AT

67, i [der Siote = (L.od\ | Evey “{/Bléf Slere

68 _ _ | et s 138 der
69| ZRlffe , >TeC T, | Bont,| Foow, | STEP- Pod| 216 M%Aa&: [

70| 2 Pt Jrersy

71 20)_ 72 }%DL_LSFAUA/Q “—’/4# CLere 1 }7’ Wa< ’%17—'%'?-—*7"&2@{7

72 BANK_FU L CP«L{.Y 'f'Aﬂ‘?l 3
73

74 49"'3 aﬂ\rt PLC.
5| ooETSewTyon)

76
77
78 TzakgSrrrens & | (7 /T Aoty _ -
79 ‘

80 ' 8 i
81 " '
B8s Copyright © 2015 Wildland Hydrology




River Morphology & Applications

First Field Day Instructions & Forms

SURVEY DATA -

— LONGITUDINAL PROFILE. 1.

SITE: Sharmans

Boroncls

Date: 4-{1s/is

Location:

Party / Notes: [Aeocdh 2=

HUC:

23
24 ‘
25 -\3‘#
26 D—-T-r .
27 0194 |

8-

Heightof| Thalweg (Water Surface| Bankfull |Low Bank HI

Distance,| Back- | Instru-

Point, or | Sight | ment ggﬁ( Elevation g%rﬁt Elevation ggﬁt Elevation E?grﬁ Elevation
STATION| BS Hi FS | Elev. | FS | Elev. | FS | Elev. | FS | Elev.

i ft ft f ft f fi fi ft R
(S R X -

0:000 N
(o8] :

)

o {5ep)
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A

R e .
s )
2715 199.33 v T
,T"}
T

“‘3:\}\"’6;‘.“&?
e
Yo 7 1 L': i
C o he
Y‘ y
()
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S
o™y
_____ "o Sf(%f)
P i

¢Sk
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River Morphology & Applications First Field Day Instructions & Forms

SURVEY DATA ————=> [ONGITUDINAL PROFILE 2
SITE:  Shermens Brgach | Date: 4/ 1alis
Location: R eo.tn 2
_ Party / Notes: HUC:
| Heightof| Thalweg |Water Surface] Bankfull |Low Bank HI
%s::tn c;er, %?gc:t Inmség.;- g?grﬁ{ Elevation g?grﬁt Elevation E?Qrﬁ; Elevation g?grﬁt Etevation| Rif
STATION| BS | HI | FS | Elev. | FS | Elev. | FS | Elev. | FS | Elev.
. ft ft ft ft ft fi ft ft ft fi ft
28 roo| i \oce |3, 0519.72]93.39] 1
29/\ 10| lob92,91 0. g3
w/jteb| IR IER NN
s+ | W.5g(9 L3R hoog (T3
AR e | | w3 T g 902 o
i . i} 3|t vaw | 48876 _\L'«H gren |
) Claa vl L 905 | |94 |55 |assn]
sl | 2ol hse (e
||+6e | 23390.88 s (g5t | [ qef)|9Y07
ey | 1245170, | Wed 7048 ae
sit6s | L [Rar% T i Znmn ||
i I -
o ! -
41 i B} o
42, o .
431 _ _
4 o - _
45 _
46 N
a7 ) -
48 | -
LI A A A R )
0L N - 1o
sty I S N I R
2 S T R /
53] ) e ) |
54 |
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River Morphology & Applications

First Field Day Instructions & forms

WOrksheet B 2 Computatlons of velocuty and dlscharge usmg various methods (Fl!’St Field Day)

[ Bankfull VELOCITY & DISCHARGE Estimates 0 i | 14} 1151
LStream | | S hermians e L |[ Location: | 1lreeh 2 g
Date: C“—{ [ii] <] Stream Type: |” L :I_ Valley Typs: | 4 —@“a‘i
[ PN T N N I
INPUT VARIABLES _ | OUTPUT VARIABLES |
[Bankiull Riffle Cross-Sectional | A | . _ A
: AREA | 37 9 || Bankfull Riffie Mean DEPTH | ST e
. _ Wos Wetted PERIMETER ' w,
Bankfull Riffle WIDTH _ 9;7_( O @ <2 * ) + Wiy g O .
- - A Dia. : : Dy
D4 at Riffle 4 o0 | b D, (mm) / 304.8 lozz]| 5
Sbkf HyaraUIiC RADIUS R
__ Bankiull SLOPE 0.090 | o A/ W, /.32 o
- . g Relative Roughness _ :
Gravitational Acceleration 322 | S RO/ Dy () O3 | RIDss |
. DA Shear Velocity ' u*
D ;
| oomsere 36| on || wmersr (3] ]
Bankfu!l Bankfull
.: ) ESTIMATION METHODS ] VELOCITY | DISCHARGE
| 1. Eriction i = * * ' 1«
Factor A t:;ll?:\:ess G=[283+566*Log{R/Dyg }]u ?‘ g ft/sec | %gh ‘q cfs
2. Roughness Coefficient: a) Manmng s n from Friction Factor / Relative
| Roughness (Figs. B-34,B-35) _ 4 =1. 49'R*$"/n n=|0, OL/ " ﬂ [ | ft/sec 3 (J ch cfs
12 Roughness Coefficient: g=1. 49’*}?2‘“i s/ n |
b) Manning's n from Stream Type (Fig. B-36) g) (% &: & ft/sec | CIQECQJ:U cfs
| 2. Roughness Coefficient: a= 1.49*R“ *§%/p
| ¢)Manning's n from Jarrett (USGS): n=039:s0gers || 3,79 | fisec |12 2 oS
‘| Note: This equation is applicable to steep, step/pool, high boundary
roughness, cobble- and boulder-dominated stroam systems; e, for 15
; Stream Types A1, A2, A3,B1,B2, B3, C2&E3
Is. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.) I" ] sec ofs
1 3. Other Methods (Hey, Darcy-Weishach, Chezy C, etc.) ft / sec ofs
Al |
4, Coﬁtinuity Equations: a)USGS GageData  d=Q/A
‘| Return Period for Bankfull Discharge Q= year " ft/ sec ofs
| 4. Continuity Equations: b) Regional Curves &=Q/A ,D O ft / sec ﬁ (a cfs

Protrusion Height Optlons for the Du Term in the Relatlve Roughnass Relation (RIDu) Estlmation Method 1

Option 1.

For sand-bed channels: Measure 100 "protrusion heights”™ of sand dunes from the downstream side of feature to the top of
fealure. Substitute the Dy, sand dune protrusion height in ft for the 0y, term in method 1.

Option 2.

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

1| option 3.

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

Option 4.

Faor log-influenced channels: Measure "protrustion heights" proportionate to channel width of log diameters or the height of the

log on upstream side if embedded. Substitute the Dy, protrusion height in ft for the Dy, term in method 1.

Copyright © 2015 Wildland Hydrology
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River Morphology & Applications

First Field Day Instructions & Forms

Worksheet B-1. Field Form for Level Il Stream Classification (First Field Day).

oul)g)

Stream: 2h0rﬂ/l< il 00, e 2
Basin: Y Hopwmal Drainage Area: acres 5, (p mi
Location: ﬁj Lo 2
Twp.&Rge: Sec.&Qtr.: _
Cross-Section Monuments (Lat./Long.): Date: C‘L/ / ! f.// /A5
Observers: TZ v Valley Type:( ~ (& -1 §
Bankfull WIDTH (kaf) y 7{‘:' —
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. @ L G ft
Bankfull DEPTH (dbkf)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a riffle l ;g
section (o = Asd / Wia)- ft
Bankfull X-Section AREA (Ay)
AREA of the stream channei cross-section, at bankfull stage elevation, in a riffle section. | <) 57 4
@Yt #2
WidthIDepth Ratio (thfl dbkf) g—
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. @- ft/ft
Maximum DEPTH (d,ax) .
Maximum depth of the bankfull channel cross-section, or distance between the bankfull &‘(D&
stage and Thalweg elevations, in a riffle section. ft
WIDTH of Flood-Prone Area (W;,,)
Twice maximum DEPTH, or (2 x due) = the stage/elevation at which fiood-prone area S,L{ . L}
WIDTH is determined in a riffle section. ft
Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wiga/ W) 1 s D (
(riffle section). ft/ft
Channel Materials (Particle Size Index ) D
The D 5, particle size index represents the median or dominant diameter of channel
materials, as sampled proportionately from the channel surface, between the bankfuli -
stage and Thalweg elevations. mm
Water Surface SLOPE (8)
Channel slope = "rise over run” for a reach approximately 2030 bankfull channel widths
in length, with the “riffle-to-riffle” water surface siope representing the gradient at bankfull mf C} t{
stage. ft/ft
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 (5.4 / 8).
Stream T :! 3 {Z{ /[ | See Classification Key
Type : (Figure B-2)

S,_/
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River Morphology & Applications

First Field Day Instructions & Forms

Worksheet B-3a. Morphological relations, including dimensionless ratios (First Field Day).

Stream:

Slf\(/v;"r’?ﬂ\ y\g bfc.m( |2

f'\f]'/fcc,t'\ Z,

Location:

| observers:

1t}

pate: O f {{4y [| T

River Reach Dimension Summary Data

valley Type: (— (v ~1}S stream Type: GZZ/ :

1Riffle Width (W)

Rezs] avg] 2

[Riffle Cross-Sectional Area (A (2]

P [ A%

|riffie Inner Berm Depth (d;,)

{Riffle Mean Depth (d) L] [J1 1 1L, it [Riffie Width/Depth Ratio (Wi / dus) TSHEY q,fb]
:lﬁe Maximum Depth (e EI,,?@ 1149 01 i |Rifﬁe Max Depth to Riffle Mean Depth (dmax / due) | \ ‘\.\1 \'}ﬂ ’\‘
[Width of Flood-Prone Area (Wi) ;'q(,.qgi %7 | fgq o ift [Entrenchment Ratio (Wi / W)
: Riffle Inner Berm Width (W) i (? l| iz, 1} ZQ aﬂ lRifﬂe Inner Berm Width to Riffle Width (W, / W)

]leﬂe Inner Berm Depth fo Mean Depth (dy, / dpi)

Riffle Dimensions™ ** ***

{Riffie Inner Berm Area (Aq)

\3‘ (" | 21 g 2 [Riffle tnner Berm Area to Riffle Aea (Ag/ Au)

[Riffle Inner Berm W/D Ratio (W / dg)

(

{fi-iloo |

ean‘ Miri> mensionless [25 E
| Pool Wldth (Whiip) 127 2 126, 1 3E IPocI Width to Riffle Width (Wip / W) ! |,3 3?,' hﬂ—g l, 41

;IFool Mean Depth (dug) ;;2 23 i 0.0 ngt |Poo| Mean Depth to Riffle Mean Depth (duwp / Do) ;'!!,Q? o ﬁ.?,‘f; :
-'|Poor Cross-Sectionat Area (Auy) 14 1,}; 33.04 [Q Yttt [Pool Area to Riffie Area (Asyp / Ankd) D, g

IPool Maximum Depth {dinaxe)

?.Zliqagi'::[ﬂl‘ ?ﬂ

[Pool Max Depth to Riffie Mean Depth (O ¢ O Ei E

1259 7074.

Pool Dimensions"- o, ok

IP [ Inner Berm Width (W) l‘-; ~§ (O‘,a _____ - i, ‘}ft |F'oo| Inner Berm Width to Pool Width (Wiep { Whip) Cﬂ 2 g‘ i
[Pool Inner Berm Depth (dg)  pu it {061 —— —t——dft |Pool Inner Berm Depth to Pool Depth (dup/ de) 10, 2] ;
1Poal Inner Berm Area (Ap) B ‘ﬁ:l §|d R __.§ﬁ2 Pool Inngr Berm Area to Pool Area (A / A} 027

IPcint Bar Slope (Sgs)

(

7 e s |

Pool Inner Berm Width/Depth Ratio (Wiys/ dipp) [\)‘ﬁ ‘—"‘_i'—"—'

[rRun Width (Wi

JRun Maximum Depth {Onaq)

= I

i f [Run Width to Riffile Width Woe / Wikg)
.IRun Mean Depth (dye) 'i,\ ft |Run Mean Depth to Riffle Mean Depth {dux / o) Ty K
IRun Cross-Sectional Area (Ayq) IRun Area to Riffle Area (A ! Aur) F7

|Run Max Depth to Rifile Mean Depth (e / duw)

{Run Width/Depth Ratio (Wa / due)

H
b s
= =1rs

l

e '._-. 1

[ Run Dimensions*

| Glide wicith to Riffle Width (Weyg / W)

Glide Dimensions®

Glide | Berm Ay
- ide Inner Berm Area (Ag,)

! ! ! :
| Glide Mean Depth (dyeg) ' it [Glide Mean Depth to Riffie Mean Depth (dvg / dh) ]
'IGlide Cross-Sectional Area (Apyg) i i -: !ft IGlide Area to Riffle Area (Augy 1 Apwl j E
:IGIide Maximum Depth {daxg) - Eh‘ | ﬂ/ iﬂ |Glide Max Depth to Riffle Mean Depth (Omaxg / dix)

[Gtide width/Depth Ratio (Wi, /B {1~ | /B g |Glide Inner Berm Width/Depth Ratio (Wi / ding) |
;IGlide inner Berm Width (W) i i i it [Glide Inner Berm Width to Glide Width (WisgWikig)
| Glide nner Berm Depth (i) i i i ift IGIlde Inner Berm Depth to Glide Depth (diyg / dokr)

' ! | | it |Glide Inner Berm Area to Glide Area (A / Aug)

tep ‘Dimensions

‘Step Dimensioniss Ratigs*He

20!l:

0 “L?@ 'H"[ L?s’_:

Step*“

IStep Width (W) | 79, ; g { g—--ﬂ [Step Width to Riffle Width (Wayg, / Wak)

{Step Mean Depth () o 17,021 421% [Step Mean Depth to Riffie Mean Depth (duss/ dua) |, 71 ) & | |04 B
[Step Cross-Sectionai Area (Aus) 12 Qg 7% 37 32.ift |Step Area to Riffle Area (Augs / An) Al egiongo)
Step Maximum Depth (doar) U9 qof 2.5 | 7 £ ift [Step Max Depthto Riffie Mean Depth (dmore/ Oo) | YR GF] gH

Step Width/Depth Ratio (ka,,l dm)

A9 gt 16h 208

|

N

i | i
H
} .

‘erﬂe-Poal system G.e., C, E, F stream types] bed iealures include riffles, runs, pools and ghides.
**Step~-Pool system {i.a., A, B, G straam types) bed features include riffles, rapids, chutes, pools and sieps {note: include rapids and chules in fiffle category).
*+Canvergenca-Divergence system {i.e., D stream types) bed features include nffles and poals; cross-sections taken at riffles for classification purposes.

B14

Copyright © 2015 Wildland Hydrology



River Morphology & Applications First Field Day Instructions & Forms

Worksheet B-3b. Morphological relations, including dimensionless ratios (First Field Day).
stream: S o rhoan's [Dranch , Location: fd!ac I )
e 52/)

_Ob TCo v 2 Date: (/{4 1S Valley Type: C'(é- “s s

RIVEI’ Reach Summary Data

ers:

fi'sec |Estimation Method

i
icfs |Drainage Area | 3, b

‘lStreamﬂow: Estlmated Mean Velocrty at Bankfull Stage (um)

W | -

rtreamﬂow Estlmated Discharge at Bankfull Stage (Qu)

{Hydraulil:s

‘|Linear Wavelength (?t)

(t—'"’:}ﬁ |L|near Wavelength to Riffie Width h f Wigi)

IStream Meander Length (L) | 3§ f- ———jtt |Stream Meander Length Ratio (Lo/ Wor)

E {Radius of Curvature (R) | &j err _i__\j Eﬂ . ]Radrus of Curvature to leﬂe Width (RGIWM}
1 &1 Belt Widh (Wyp) YL & | ft IMeander Width Ratio (Wi / Wox)
& Harc Length (L i -—é—-._ ft Arc Length to leﬂe Width (L,/ W,
. E Vlefle Legngtl('l (Il),) . E /g{j@;‘ i /;ﬂ IIleﬂe Legngth to Riffle Wldtt(l L/ V::f))
of - VA L7 0 L - :

{Indfvidual Pool Length {L,) E[ZG?’; 201 3% Jin I!ndlwdual Pool Length to Riffie Width (Lpiwm) WYHULOH] l{ {1
_‘ijPool to Pool Spacing (Py) ; IL}S—:‘ 40 &\ZO ift IPooI to Pool Spacing to Riffle Width (Pg/ W) 053 () E{ 1, 0’{ I
[ |[Valley Siope (5a) | 0.(y1] IR |Average Water Surface Sope (S) | (J,04 | |Sinuosiy (S/S)

[Stream Length (SL) | M@( Tt [Valley Length (VL) IRK& ir |sinuosity (SL/VL)

Low Bank Height start}d 29 Max Depth  —~—start] 3 (At Bank-Height Ratio {BHR) start
(LBH) end ft {drad endi Q o' ift (LBH ! dinax) end

inensionisas Facet Siope Ratios.

Ileﬂe Slope (S,,f) iD. US(‘ D 0[' ‘ & ,l i/t ]erﬂe Slope to Average Water Surface Slope (S«/8) _ | [.'\‘3:—}';@25 ;2,

|Run Slope (SN,.) N/f\' H i IRun Slope to Average Water Surface Slope (Syn / S) M/A——»—-‘——*—l'-) I

12

1=}

E ]Poot Slope (Sp) 0.P0 }3 H 7] !f) anﬂm IPool S!ope to Average Waler Surface Slope (Sp.fS) EDU'])?. E O C) ﬁ?fr
; 'g il.GuIi-d_e.stpp_era :(g,?) {\J/ [.}/ : : e IGllde Slope to Average Water Surface Slope (sgf S) vU( A 5

i g Step Slope (S} [\ H |Step Slope to Average Water Surface Slope (S !S) y(‘,//ﬁ}-— !

[Max Riffle Depth (daw) 1157 12 392,791 |Max Riffe Depth to Mean Riffle Depth (dmgar/ duxd | 1, L7
|Max Run Depth (dmaun) Pof A M [Max Run Depth to Mean Riffle Depth (dmaxun / dei) R}(ﬁ—-—_

]Max Pool Depth (Gmac) 12,4212 ¢ iy }g’ ift |Max Pool Depth to Mean Riffle Depth (dmaxp / o) Cfﬁ_’@ FLLAL
|Max Glide Depth (dma,g) N/A/—-—t-—"!"‘—-—alﬂ IMax Gllde Depth to Mean Riffle Depth (d,m,,,g / dbk,) M?_g:;-——‘._-—..-r-__

[Max Step Depth (dms) 3 pal ;)\ [Ed ; g—Q,.ft ]Max Step Depth to Mean leﬂe Depth (G ) t E{’T?Q - M;_,

[ o |[e S0ty T e e . 22 |
| ][ Sand L% | OF | [0s] 95 ] s 3s___imm |
|~ T T N T T N T

|2 |[% Gravel |45 135 | [ D0 | 7O | s SO jmm |
I ﬁﬁ Cobble A FYe | HOY I:i Du | 7O | i [OO imm J
i E | T T ;| T T T — T o
| 2|[ Bouicer T 7 | 757 | (0= /oo /e00 | J23__Im |
() Bedrook [ 23% | 13.5% | \[ J D | B0 | S0 | N] | 830 jom |
* Min, max & mean depﬂ'ns are measured from Thalweg to bankfull at mld-pmnt of feature for nfﬂes nns & steps, the deepest part of pools & atthe 1ail-out of glides.

® C.omposite sample of riffies and pools within the designated reach. * Active bed of a ritfle. Height of roughness feature above bed.

Copyright @ 2015 Wildland Hydrology . B15



River Morphology & Applications

First Field Day Instructions & Forms

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

Stream: G hev-igqin/s

2 eanch

Location: Hﬁﬁc N

Observers: Toc vin 2

Stream Type: 6. 3 /( Valley Type: {-(v- (1§ Date: cu./ / ,g/[r

{1 Dimensional Values Dimensioniess Ratios
I oan
; ateral Scour Poo e - .
1. (LSP) Min.| . | Min.
i Max. Max. X
5 ) Mean| 0.0, L[‘_q?H O, | P Mean 076 |,$g D‘,D’—; '
Contraction Scour I S attarsl et S I S-S :
|2 Pool (CSP) Min| g0 (332 ¢ | Min ()50 | 2O O |
: _Max| 3T | | O003] Max] [ HI | [R5 | D07 |
Mean| 2.0 |3 8| (O |Mean| D\ | |50 () |
3. Step/Pool (SP) Min.|9.0 |2 & 1| O Min.| D-J-Q-_f /09 O
Max|4o |43 ] @ [ Max| D5 | [38] O
Backwater Pool Mean Mean
i ac er Poo I St Rt Rttt .
1 4. (BWP) Min., | 1 ] Min.
g Max Max.
Mean Mean
1 5. Plunge Pool (PP} Min. Min.
Max. Max.
Mean Mean
16 Pocket Water Pool o Min -
WPy e ’
' Max. Max.
Lateral Protrusi Mean Mean
: eral Protrusion . S . B R
|7 Pool (LPP) Min N e Min L
Max. Max.
| Straight Dissipator Mean i
: raig issipator _ . R . - e
|® Pool (sDP) s S S E— i PSSO N R
Max. Max,
Converging Mean | i | Mean ) o
| 9. Confluence Pool  Min.| | | | Min
1 (CCP) Max. Max.
c d Pool Mean Mean
10. (g;l)‘lpoun oo LA R Min. ] B B
' Max. Max,

B16
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