VMT Interface & Key Concepts

Velocity Mapping Toolbox (VMT)
V-242 beta

~ Data Import

Data Type [7] Save Data (.mat file)

[ Output Tecplot (*.dat) file
[”] Output KMZ File (Google Earth)
Vertical Offset (m)

() ASCI Output (.txt)
() Matlab Files {.mat)

— Graphics Export

Style.

["] Figure 1 (Shiptracks) @ Presentation

[7] Figure 2 (Plan View)
["] Figure 3 (Cross Section)

() Print

~— Pr

Secondary Flow Definitions

1) Zero Net Cross-Stream Discharge Definition (zsd)
2) Rozovskii Definition (Roz)

| Manually Set Cross-Section Endpoints (User Input File Required)

Horizontal Grid Node Spacing (m)
1.0

Advanced Processing

Mag Var

[T] correct for variations in streamwise depth (unit g ity)

Y Y

Beam Angle (de:
["] Output Muttibeam Bathymetry : g8 {d0g)
20 | |

[7] output Auxiliary Data <]

WSE (m)
00 |

0.0

— Plotting

— Plan View

[T] Piot English Units

Map Depth-Averaged Velocities

["] Load Shoreline File

Add Background

*Requires Mapping Toolbox

Depth Range (m)

Vector Scale
Vector Spacing

Smoothing Window Size

— Cross Secti

Cross Section Contour Plot

Vertical Exaggeration |

Plot Secondary Flow Vectors
Vector Scale |
Horiziontal Vector Spacing

Vertical Vector Spacing

Horizontal Smoothing Window

Vertical Smoothing Window

Include Vert. Vel. Comp. in Sec. Flow Vectors

Contour Variable

Transverse Velocity (v) (W
Vertical Velocity (w)
Velocity Magnitude
Primary Velocity (zsd)
Secondary Velocity (zsd)
Primary Velocity (Roz)

< | 1] [

Secondary Flow Vector Variable

Secondary (zsd)

Secondary (Roz)

Secondary (Roz, Cross-Stream C
Primary (Roz, Cross-Stream Comy ~
< m | »




OVenviewiofibbata Processing

| .
Sl e PRI g Interpolate the Average
IR s ~ Transect Data to Transects on Sclglnese
Generate ASCII . : ; : Processing

| wpaman gl | O
Configure VMT Mean Cross Transverse Visualize Data

Compute
Primary and
Seconda

Load ASCII
Output files into

Determine the

Mean Cross - Export KMZ File

y

| Process and Export
Beam Depths*

*Stops Here if selected

Save Processed
Data

Preprocess the
Data

Export Tecplot
Data File

L




Preprocess Data

RPrepnecessingin \WRII  Generate ASCII

A The user is responsible for QA/QC of their
data in WRII prior to exporting ASCII Output
files

A VMT currently does not include any major
QA/QC routines (possible future addition)

A Pay particular attention to
A Outliers
A Near-shore velocity spikes
A Missing data
A GPS quality
A Velocity reference

H r sti
ZUSGS



Preprocess Data
in WinRiverll &

/\

Export ASCII Output files in SI (metric) units
with Backscatter data

-
 SaintClair_0_000_ASC.TXT - Notepad SO
File Edit Format View Help
2
25 25 a1 a6 1 o 1
§ 7229203518 683 1 -0.320  0.970  5.320  21.410
S11.51  19.85  -1.00 3.00 0.00  142.00 0.00  12.08 2.55 2.02 2.73 2.73
0.00 0.00 0. 0.00 0.00
13.00393655  -82.42191465 -32768  -32768 0.0
0. 0.0 0.0 0.0 2.0 0.0 17.0 0.03 2.18
96 cm BT dB 0.43 0.319
0.93 77.95  187.31 -9.9 -77.3 -3.5 -9.7 83.3 85.5 83.8 82.9 100 2147483647
1.18 5411 158.28 20,0 -50.3 9.3 -14.6 85.0 85.0 85.0 83.7 100 2147483647
1.3 47.41  183.99 -3.3 -47.3 -7.1 3.6 86.2 88.8 7.0 B6.2 100 2147483647
168 §0.18  104.07 -17.0 -G6.8 5.3 5.6 B86.6 87.0 7.0 82.3 100 2147483647
193 61.44  217.15 -37.1 -49.0 -3.2 2.4 87.6 88.5 BB.1 84.2 100 2147483647
2,18 53,00  186.51 -6.0 -52.7 3.7 3.5 6.3 ©O1.5 &7.2 B5.0 100 2147483647
2043 -32768 32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
- 2.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
Can p Ot |n 2,03 -33768 22768 -32768 -32768 32768 32768 255 255 255 255 0 2147483647
3018 -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
3043 -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
. - 3068  -32768 32768 32768 -32768 32768 32768 255 255 255 255 0 2147483647
En IISh unlts but 3.93 -32768 -32768 -32768 -32768 -32768 -32766 255 255 255 255 0 2147483647
y 118 22768  -32768 -32768 22768 -32768 -22768 255 255 255 255 0 2147483647
4,43 -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
. 4.68  -12768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
assumes a” N ut 4,93 32768  -32768 -32768 32768 -32768 -32768 255 255 255 255 0 2147483647
5.18  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
543  -32768  -32768 -22768 -32768 -32768 -32768 255 255 255 255 0 2147483647
. . . 5.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
I I uni 5.3 -32768  -32768 -227G8 -32768 -32768 -32768 255 255 255 255 0 2147483647
6.18  -32768 32768 32768 -32768 32768 -32768 255 255 255 255 0 2147483647
6.43  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
6.68  -12768  -32768 -32768 -12768 -32768 -32768 255 255 255 255 0 2147483647
6.93  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
7.18  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
7,43 -32768 32768 -32768 -32768 32768 -32768 255 255 255 255 0 2147483647
7.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
7.93  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
818  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
§.43  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
§.68  -32768 32768 32768 -32768 32768 -32768 255 255 255 255 0 2147483647
§.93  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
9,18  -32768  -32768 -32768 -12768 -32768 -32768 255 255 255 255 0 2147483647
9,43  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
9.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
9,93 -32768 32768 -32768 -32768 32768 -32768 255 255 255 255 0 2147483647
10,18  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
10,43 -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
10,68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
10,93 -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
11,18 32768  -32768 -32768 32768 -32768 -32768 255 255 255 255 0 2147483647
11.43  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
11.68  -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
11,93  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
12.18  -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
12043 32768  -32768 -32768 32768 -32768 -32768 255 255 255 255 0 2147483647
12.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
12,93 -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
1318  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
13,43 -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647 v




Preprocess Data

- in WlanverII &

Palmer Rapid

WS WF DraftWN WP TPE WM
25 25 13 32 1 20 1

Yymmddhhmmssssen #en Picth Roll Heading TW
1111612295369 125 1 0.720_ 0.770 300.550 7.090
Ew ns ud BTerr dpth Elv Delv Hdop/#SatD1 D2 D3 D4

0.29 540 -0.20 0.00 0.00 27567 000 1206 141 163 154 141
TEDist TETime TDTravelN TDTravelE TDMadeGood

0.00 0.00 0.00 0.00 0.00
Latitude Longitude NavBTew NavBTns TDT _en

45.3274678 -77.5151289 -1.50 -17.40 0.0 _
Qmiddle Qtop Qbuttom QStShore DistStShore QEndShore DistEndShore EndDTL StDBL
0.0 0.0 0.0 0.0 10.0 0.0 3.8 0.68 0.93

#B unit ref int scl absr

18 cm BT dB 0.45 0.511

BDpth Velmag Veldir Velew Velns Vud Verr [Backscatter 1 2 3 4] %Good Qm~3

0.68 86.50 163.82 24.1 -83.1 3.6 -28.8 66.4 66.9 63.7 66.4 100 0.00

0.93 118.65 136.85 81.1 -86.6 3.5 -24.1 72.6 70.8 66.7 80.8 100 0.00

1.18 -32768 -32768-32768-32768 -32768 -32768 102.4 83.8 74.7 104.2 02147483647
1.43 -32768 -32768-32768 -32768 -32768 -32768 255 115.8 255 255 02147483647
1.68 -32768 -32768-32768 -32768 -32768 -32768 255 255 255 255 02147483647



ConfigureVMVIIE Settings

Velocity Mapping Too'box (VMT) — Plotting
$24 e — Plan View

— Data Import

[T Piot English Units

S Depth Range (m)
Map Depth-Averaged Velocities 2
Data Type [7] Save Data (.mat file)

(7) ASCII Output (.txt) [7] output Tecplot (* dat) file 155 Lo S Hhe

_ Vector Spacing
() Matlab Files (.mat) [T] output KMZ File (Google Earth) Add Background
| 3| Smoothing Window Size

Vertical Offset (m) ‘ *Requires Mapping Toclbox

Vector Scale

~ Graphics Export — Cross Sections
Style— — .
[T Figure 1 (Shiptracks) ty Cross Section Contour Plot Contour Variable

@ Presentation i : Streamwise Veloci
[ Figure 2 (Plan View) @ Print Vertical Exaggeration | Transverse Velocity (v)
[ Figure 3 (Cross Section) - Vertical Velocity (w)
Plot Secondary Flow Vectors Velocity Magnitude
. — Primary Velocity (zsd)
~— Processing Vector Scale v Secondary Velocity (zsd)
Secondary Flow Definitions Horizontal Grid Node Spacing (m) Horiziontal Vector Spacing | 1 Primary Velocity (Roz)

1) Zero Net Cross-Stream Discharge Definition (zsd) 10 } = < | m (R
2) Rozovskii Definition (Roz) - | Vertical Vector Spacing
E] Manually Set Cross-Section Endpoints (User Input File Required) -
[ correct for variations in streamwise depth (unit q continuity) [ Advanced Processing ]

Secondary Flow Vector Variable

Horizental Smoothing Window ] ' Secondary (zsd)

- Secondary (Roz)
Ersibas Vertical Smoothing Window | | Secondary (Roz, Cross-Stream C
["] Output Multibeam Bathymetry Primary (Roz, Cross-Stream Comy ~

[F] Output Auxiiary Data [ 20 | oo | | 0.0 Include Vert. Vel. Comp. in Sec. Flow Vectors < UL} | 4
u. L] = | Ry

Beam Angle (deg) Mag Var WSE (m)




Load ASC_II

Fead ASCI Data
e B T e

WabWhi20080112 017 ASC.TXT
WabWhi20080112_01&_ASC.TXT
WabWhi20080112_015%_ASC.TXT
WabWhi20080112_022_ASC.TXT

Select the Directory Containing ASCII Output Data Files (*, tt)

| ADCPIntermediateClass
 AdvancedADCP_APROE
) Caris
J Certificates
. CRR_adwice
 GageData
; HYPACK
; MOCC
| Motes
J RCEM_INC
; VMT
4 VMT_Snowbird
4 | Data
. Cal5ag_AcmeBend
) CS5C

]

=
— e e e e e

m

, Jordan

. Mississippi

. VAB

. Wabash_Embarras
. WhiteWabash
1. Yorkville
1. Docs

)
)
)
)
1. Missouri
)
kg
)

10 Examples

1. Lectures

4 m 2

Folder: WhiteWabash

VMT will group and average the selected transects
(unless exporting bathymetry)

s
ZUSGS



VIVIIE PrERROGGCESSING

A Omit missing or bad velocity data
(ASCII value =-32768)

A Filter out bad backscatter data
(ASCII value = 255)

A Replace bad GPS with bottom track data

A Missing GPS data is replaced with BT using last
known position

A Errors in moving bed conditionsd Be Careful

Future addition: QA/QC data

Hydr sti
ZUSGS



Process and Export

Beam Depth Computations s

*Stops Here if selected

A Convert back to raw slant range
A Remove draft from depth
A Divide by cos(beam angle) \'4
A Apply pitch, roll, heading
A Compute X, Yy, z for each beam
A Account for draft
A Translate to earth coordinates
A Apply water surface elevation
(WSE)
A See enclosed paper from Gary Murdock

H r sti
ZUSGS

(vaiz)unknown



AVErRAGINgG
Muliiole Transeseis | %

s Cross Section
+ GridNodes

—@— Transect (shiptrack)
with ensembles

Step 2. Project transect data to the
cross section plane using an

A Data mapped to a mean,
linear cross section

(required for secondary
flow computations) -

— Secti .
ross Section Step 3. Interpolate projected data to

©  Ensemble projected
on cross section

=+  Grid Nodes R .
the cross section grid for each

©  Transect (shiptrack) ) o )
A If d a‘t a al O n a with amsembtes transect (no interpolation in vertical
Ensemble projected is required when using a vertical grid
o) on cross section defined by the bin size)

) Ensemble interpolated
10 cross section
grid node

curvilinear path is e
required, use ASCII2GIS y
utility ®

Step 4. Compute arithmetic average of
all transects at each grid node for basic
variables (e.g. velocity components)

Node average

RS,
vt vy
i D v
“ r s - N e Interpolated data
%m @ RN, point at grid node




Mean Cross Section

A Fits alineto
all GPS
points

A User can
override with
endpoint file

st
ZUSGS



