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PRELIMINARNOTES

il

Any errors or issues should be reporteddan Parsons, University of Leeds,
(parsons.daniel@btinternet.cojror Ryan Jackson, USGf&ckson@usgs.gov

VMT is best run inside the Matlab environment, but we have provided a compiled version of the
program that will run without Matlab To use the compiled version, one must haveNtstlab
Runtime Library 2010a(v 7.8) installed (see
http://hydroacoustics.usgs.gov/software/MCR1.shjml|

Be patient, processing speed depends greatly on CPU and RAM. Status of processingiis show

the Matlab command windowand in limited status windows)A message will alert the user

when processing and plotting are complete. Alternativede, user should check the lower left

KFryR O2NYySNI 2F GKS YIFIAYy al ([} 0o &a®KNESygrogia®d Sy adz2NB |
may appear to be idle at times of heavy computationis)2 4 S@SNE Ay a2vYS OFasSaz ao
not appear and program is still running (not sure why). The figame plotted last, so if your

figures have not appeared (or been updated), gregram is likely still runningUsers running

the compiled versions of VMT must rely on the status windows to alert you of progress.

The program has not been tested extensively on many platforms. Some issues may result with
plotting, saving figures, et on platforms with different graphics capabilities and screen
resolution. Please report these issues.

Due to forward compatibility issues, the current version of VMT (2.3b) is not compatible with
older versions of Matlab (e.g. 7.0.4). If you experieissaes of matlab crashing when running
VMT, please either upgrade Matlab to the newest version or run the compiled version of VMT.

VMT includes some error handling, however, not all errors have been encountered. Matlab
users will encounter error reports in the command window that identify the problem, however,
users of the compiled version of VMT will not get such error reports. We have tried to identify
the most common errors and provide the user with feedback india¢us window. Please

report errors and crashes if encountered.

Take time to play with the program and the vertical exaggeratieator scaling, vectapacing

and smoothing window parametete obtain a clear figure. The initial figure may be podinéf

default values do not represent the cross section well (likelpany casgs Within about a

minute, the user can quickly find thslitablesettings for the cross section and velocity field by

varying the settings (start with vertical exaggeratitren vectorspacing, thervectorscaling

also leave smoothing windows set to 1 initially (you can later turn off smoothing to see the effect
ithasontheploty I yR LINBaaiAy3a GKS WwSLI 20 . dilei 2y Qo ¢ KSaS
cross sections ithe study reach.

{2YS SEIFYLXS L2304 NS t20FG§SR Ay (R WOEIYLI S&Q

directory also contains some example data to get you started. This data is for example purposes
only and should not be publishethder any circnstances
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91 | suggest outputting bathymetry once for a batch of transects. Turn off plotting and save options
OF PYFGE FolYT O FYyR a8t SO0 ahdziiLdzi adzZ GA6SIEY .| GKe
a batch of ascii output files for a reach. Bapehcessing in this way creates oxgzfile for the
whole set of transects rather than individual fileSutput format is (ensemble, x, y, Zpne also
has the option to output time of the sample, pitch, roll, and heading in addition to XYZ data.

NOTEThis document contains list ofknownproblemsgbugs. If you experience problemgleaselook

here first.
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INSTALLATIONF VMT AND UTILITIES

Running VMT in Matlab (recommended if possible):

/2L GKS Wxa¢Q RANBOG2NE FyR Fft Ada O2ydGSyda G2 &z2dz
VMT directory. All custom functions called by VMT should be included in this directory and Matlab will

look for them within this directory. MatlabiWalso look to the Matlab program files for some buirilt

functions. Errors may result if using old versions of Matlab and built in functions are not present. Also,

errors may result if the source code or functions are moved from the VMT directoesh or

modified.

¢2 NMHzy za¢X aAyYLi e (e&L)S W+ aTeunstanalonk Silities)simplytype O2 YY I YR |
Wi {/LLHYa[yYD!LQ 2NJ W' {/LLHDL{yYyD!'LQ Fd GKS O2YYIl YR LINZ

Running the compiled version of VMT (for those without Matlab):

The comged version of VMT requires the installation of the Matlab Runtime Library 2010a (v 7.8) on the
host machine. Selattp://hydroacoustics.usgs.gov/software/MCR1.shtfof instructions on dowloading
and installing this library.

With the library installed, simplp2 LI8 (1 KS Wxa¢EE®SESQ LiNPtARENedGtable2z & 2 dzNJ O 2
to launch the VMT program. Note that some errors and output that are displayed in the Matlab

command window wilnot be visible in the compiled versioStandalone utilities (ASCII2KML &

ASCII2GIS) are both run by double clicking the appropriate executable file.
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INPUTDATAREQUIREMENTAND FORMAT

Data input requirements and format for VMT are as follows:

[atN

1. CANNByifes (§KS NBIj dza NBE& outpyelflddorma from WinFivamMY | G A &
a. Classic format
b. Backscatter output
c. METRI@nits (all input data is in metric units, but figures can be plotted in English units)

d. Ensure no spaces are in the filames (replace with underscore if necessargpaces
can cause problems in MatLab.

e. Files should be of thetandard¥ 2 NXY' I G af p! {/ ®¢-¢é¢ 60l asS R2Sa
have do not work (maybe from a previous version of WR or WRII), try outputting new
ascii files from the latest version of WRIIl and VMTagain.

2. Data must includealid GPSdata within the ascii filécurently does not read th&GPS.txt files)
3. Google Earth must be installed if outputting KMZ f{fese download from Google)

4. VMT isbest suited for repeatransects at a single cross section (they willed to compute an
averagecross sectiorand velocity distributiop The software will handle a single transect
however. Note that transects at a site@ith significant variation ithe channelbathymetry
and/or variation in the position of the transect may result in unusual averaging for the
bathymetry and water velocitiesProcessing single transects in this case is recommended and
will preserve bathymetry and flow variation.

5. ltis helpful for the user to know the maximum depth within a study reach for setting the vertical
offset and vertical exaggeration. When multipgl®ss sectionare mapped in a reach, the user
should set these values for the transect with the maximum degptt keep these values constant
for the remaining transect sites in the reach. This ensures that vertical scaling and offsets are
consistent throughout the reactespecially true fothe KMZ offset see below.

6. The user should have notes handy that list tpeated transects atach cross sectionThe user
will be asked to select these ASCII output files at eaohs sectiorio determine the average
cross section and velocity fieldr the cross sectionlf filed notes are poor, the user can
determine the spatial locations of each transect by using the ASCII2KML_GUI utility (generates a
Google Earth KML file for each transect shiptrack for easy identification of spatial positions).

Note: VMT does not currently support data from other ADCP manufacfargsSonTek M9 data) or
data with dynamic bin size and/or frequency switching. However, we are currently working on
algorithms to handle this data.
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VMT QUICK REFEREN&HDE

Select to save processed Matlab data fil\

Select to output data (velocity components,
backscatter, bathy) in Tecplot fat) format \

Select to output KMZ file with mean[3 cross

section (will open Google Earth)

Push to load the data and begin
processing once all input is set (similar

Set offset to value >= to max

depth in reach 2 «a

Pushto replot data (must load data fi

plot settings to refresh figures.

Press button after changes are made to

Select to plot a plan view map

with depth-averaged velocity

NHzy Q@ O2YYl yRO

Select to add a user provided
shoreline text file (points)

Adds a background
image to the current
plan view plot

rst).

vectors

Change to plot only the depth

the water column (blank = full
depth)

Select to plot in English units
(metric by default)

L

/
= /

S/
)

A

[ Piot English Units

— Plan Yiewr

rl] VMT
Velocity M3
Select to load WR ascii v.2.3 beta
output files \\_ Data Import
Diata Type

Select to load previously ||
processed (VMT) matlab
data files

1@ ASCH Output ( bet)

| utput Tecplot (.dat) file

) Matlab Files {.mat)

Yis 5 :

/
pping Toelbox (VMT) / [

Output KNZ File (Google Earth)
YVertical Offset (m)

Map Depth-A¢eraged Velocities

|:| Plot Shoreline

Add Background

*Requires Mapping Toolkbox

Depth Range (m) to

Wector Scale 1
Vector Spacing

Smocthing Window Size 1

Changes length of
T vectors

Changes spacing of
vectors (plots every
Nth vector)

Cross Section

— Graphics Export

A

Push to save checked figure
(-png)

Change to set the grid node

[T Figure 1 (Shiptracks)
[ Figure 2 (Plan View)
|:| Figure 3 (Cross Section)

Format
@ Presentation

() Print

F"‘E Cross Section Contour Plot

———————P  ertical Exagoeration 10

> Plot Secondary Flow Vectors

AN

Wector Scale 0.2

spacing across the mean cros¢ — Processing

section

Set endpoints of mean crossal|
section manually

Secondary Flow Defintions
171 Zero Met Cross-Stream Discharge Definition (zsd)
21 Rozowskii Definition (Roz)

L I:l Manualty Set Cross-Section Endpoints (User Input File Required)

A
Horizantal Grid Mode Spacing (m)

Horiziortal Yector Spacing 1

Yertical Wectar Spacing 1 9

—» Horizontal Smocthing Windaw 1

— Bathymetry
Select to output ascii file with
georeferenced beam depths|

» utput Multibeam Bathymetry
[ output Muttibeam Bathymet
|:| Output Auxiliary Data

Mag Var

C'C/V =

Eeam Angle (deg)

e

— ertical Smoothing YWindow 1

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

either side of point
(moving average)

Contour Yariakle

to contour

Primary Velocity (Roz) -
€| i r

Secondary Flove Vector Variable

Secondary (zzd)
Secondary (Roz)
Secondary (Roz, Cross-Stream C
Primary (Roz, Crogs-Stream Comp -

4 | 1 r

flow variable (for
vector field)

l.m

field

Changes horizontal spacing of vectors (Plots

corrected for heading, pitch \
androll / _— _— \

| 4 — - - \\
Outputs time, heading, pitch an/ _ _ / Check to include vertical Changes length of vectors
roll data Link to advanced processing tool velocity component in vector

ADCP Beam Angle (deg)

Magnetic Variation (deg)
(currently unused)

Water Surface Elevation

Select to plot a crossection contour plot of
desired variable

Changes vertical exaggeration (larger values fo
wide, shallow channels)

Select to plot secondary flow vectors on top of th
contour plot

e
/

—~— Averages N horizontal nodes g
either side of point (moving
average)

—~~ Averages N vertical nodes ot
either side of point (moving
average)

n

every Nth vector)

\ Changes vertical spacing of vectors (Plots

every Nth vector)

averaged velocity for a portion of

Averages N nodes on

Selects the variable

Selects the secondary



GETTING STARTED WNMMT

Data Preparation:

There are several steps that the user should take prior to running VMT to ensure that all input data files
are available for processing. These steps include:

1. Perform preprocessing (QA/QC) in WinRiver Il and generate ascii export files (*_ASC.txt).

2. Download or generate a background image if required. If the user prefers to overlay the data on
a background image (e.g. aerial imagery), a background image isegqdihe required
coordinate system for angeoreferencedackground is UTM coordinates in meters. Acceptable
file input formats include GeoTIFF, Shapefile, TIFF/JJPEG/PNG (with a world file), ARC ASCII GRID,
or SDTS raster. Aerial imagery in UTM caattgis can be obtained from
http://seamless.usgs.qoor other sources.

3. Create a shoreline file if necessary. Use this option in place of a background image to delineate
the shoreline in the figures. A shoreline file is a csv text file (.txt or .csv) with two columns (UTM
easting and UTM northing) representing the coordinpsérs of the shoreline points. Note: the
shoreline is represented as a continuous line (closed loop). If a break is necessary, i.e. to plot the
AK2NBEtAYS 2F |y A&t yR-papdkOr YA vii KK Sy HIASYE GO KFIAVE VSS £ i A
each brealshould occur. Multiple breaks are supported. Below is an example of a method to
generate such a file using an aerial photo and ArcGIS:

a. Download DOQGh(tp://seamless.usgs.gdwaerial photo

b. Importinto ArcGIS

c. Us ET GeoWizards (free downloaitp://www.ianko.com/) to create new shape file

i. Choose point file type
ii. Use edit toolbar to edit new shapefile by digitizing shoreline (pencil tool)
iii. Save edits
d. Use ET GeoWizards to expshapefile to txt file (comma delimited)

e. In Excel or other program, remove first column (point numbers) to leave txt file as only
northing and easting in two columns.

f. Save file as .csv
4. Determine the mean water surface elevation (in meters) at each cexg®a (if required).

5. Determine the UTM coordinates of the start and end points of each cross section (if using the
G§dza SN RSTFAYSR SYRLRAYyGaE 2LIA2Yy0O

6. Estimate the maximum depth in the study reach in meters (can use WinRiver Il for this).
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Processing &et of Transects in VMT:;

With the requiredfiles and input data collected, one can start processiagsectswith VMT. The
following steps are required to process a set of repeat transects (at one cross section) in VMT:

1. Launch VMT in Matlab or run theenutable. The VMT GUI interface window will be displayed.

2. Begin by processing ASCI! files (select ASCII output as data typeioptierupper left hand

cornen®d 9y adaNB GKIF{ GKS WalGftlo CAfSa o0oYIG0Q 2LIAZ2

3. /| KSO1 a{ I @S rbtdsave the pkotesse®ddza as & dnatfitecommended) Do not
OK22a&$S ahdzilddzi Ya' CAtSé¢ dzyGAft &2dz I NB KI LILR

4. { St ®énilallysset crossection ends pointsif you wish to manually force the mean cross
section line (to which the data re mapped) to have fixed, user defined ends points (rather than a
best fit line to the data). Requires a text file with UTM coordinates of end points (2 X 2 matrix;
i.e. row 1: Xy, Yi; row 2: %, ¥»).

5. Choose plotting option&defaults recommendedbr initial run) and whether you will import a
shoreline file Leave sing,spacing vertical exaggeratioand smoothingptions at default
values for the first runyou will adjust hese based on your cross sectioiYou should leave
Gal L) 9 99N&E ISR +St20A0GAS54¢ OKSO1TSR T2NJ SOSNE
compile all the transects into one plan view flow map after processing (see step 12). Leaving this
checkedmakes sure the code completes the necessary computations and saves the data to a
Matlab data structure for future use.

6. / £t A0\ & [toseldrt the fileés Bnél run the processing routines
a. You will be prompted to brese to the directory with the data
b. Select theaepeattransect data files for a single cross section
c. /tA01 ahye
d. Browse to the shoreline file if promptéll2 R2 &2 o2yté& AF Wttt 2i

7. Review the plarview and cross section figured.unhappy with pbt settings, adjust veical
exaggeratiorand scalingyectorspacing parameterand smoothing windowand select
GwSLX 203 o w SdailBfiediwitlizifelfigufes & 2 dz | NB

8. Change plotting variables by selecting the desired variable from the listboxes and selecting
Ww S LXession2dand later alsallows the user to select theesiredvelocity components for
the vector field overlay. The vertical component of velocity can be removed from the secondary

gAlK

asi z

{ K2 NB

flow vectors by uncheckinpe WL y Of dzZRS + SNII & + SHURoNEXNY LID Ay {SO® Cf

9. LT NXBIldzANBRZ aStSOG dahdzilLizi Ya¥ CAftSé FyR OK224aS

of the cross section aeach. Google Earth will open and display th® 3nean cross section
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10.

11.

12.

13.

14.

(you will have to rotate your view from the defiaplan view in Google earth to see.itlf is
recommended that the user set the vertical exaggeration and vertical offset for the deepest site
and leave it constanwhile processing data from additional cross sections within the study reach
(i.e. if mgping a river bend, determine the deepest portion and set the vertical offset greater

than this value and the vertical exaggeration appropriate for the width, then leave these values
constant for all other transects on the bendputputting data to GE magause issues in VMT

when this option is selected and one replots the data several times. | have noticed that a
previously loaded data set may reappear when replotting. It is unclear why this is happening, but
closing GE and unselecting the GE outputckbex after each data set is loaded seems to solve

the problem. If GE is left open, the data set which it was first opened may reappear when

NHzy yAy3a GKS aNBLI 2G¢ O02YYFIYR S@Sy IFiSNI I yS¢ RI

Repeatsteps 410to process data foset of transects at another cross section

If you saved the .mat files, they will Baved to the directorWMTProcDa(n the current data

directory. The file name for the process cross section *.mat file is auto generated using the file

format of the input transects and a suffix made up of the first and last transect numbers of the

set processed (i.e. ClintonLake_000_003.m¥tu canreloadthe fleso @ a St SOGAy 3 aal Gf I
CAf Saé | & aidirBssiiylthé load budtdrdfhis option does not reprocess the data, it

simply loads the processed data file§MZ files are in this directory as well.

(@]

If a plan view map showing deptveraged vectorsof more than one cross section is desired

(i.e. showing deptraveraged flow through a bendpad the processed data (stefi)land select

all the processed data fildse. cross sectiongpu wish to view, ensuring thaft a I LJ 5 S LJG K
I SNI ISR +Bf @tOAA (R SEyELAIUBAE A syidedine file when processing the ascii
data files)are selected

C2NJ Fye LIy @ASg L} 20G OdzNNBgBacRgromdbatiolf ancde SR> ( KS d;
overlay the vectors on a georeferenced background image.required coordinate system for

any georeferenced background is UTM coordinates in meters. Acceptable file input formats

include GeoTIFF, Shapefile, TIFF/JPEG/PNG (with a world file), ARC ASCII GRID, or SDTS raster. If

G KS aNBLX 2 (¢ afiedziding s badkgrouhdN\tleaci&yfound will be lost and the

user will need to add the background again. It is recommended that a background be added only

once the user is satisfied with the plot. Zooming and panning are allowed within the background

image; however, the aspect ratio of the original background image is locked by the plotting

routine.

At any time, the user can choose to save the current figures by selecting the figure numbers in

0KS WDNI LIKAO& 9ELIRNIQ LI yit®n. litis Rcomiieaded thiafthel KS W{ | &S
user only export the figures when they are happy with the scaling, vertical exaggeration, and
FSOG2N aL) OAy 3o ¢KS TFTAIdNBE oAttt 0SS al SR G2
directoryin aPNGformat.

[N
A
w
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REPORTEPROBLEM

1. VMT will become unresponsive if one version of VMT is open and another version is opened at
the Matlab command prompt. Resolve this problem by closing and restarting VMT.

2. Primary (streamwise) velocities may appear to be negative irctinéour plot for cross sections
oriented such that the left bank easting value is west of the right bank easting \algmél
programassumedhe left back is the easternmost bank). The plots are correct, rather than
looking downstream in the contouigts, these plots are shown looking upstream and primary
velocities are negativéFixed in version 1)1

3. Two users havexperienced an error related to the x grid node spacing. | could not reproduce
the error on my system. If such an error is reporteléage let me know (it appears to be system
dependent or possibly related to a previous version of Matldtjelieve this problem is solved,
so please let me know if it happens to ydkixed in version 1.1

4. SometimesaMatLaB NNR NJ gAff NBadzZ d Ay (GKS O2YYlI YR 6AYR26
BENRFOoES Té0 gKSy GNRBAY3I G2 wSLI 20 (KS FAIdzZNBAD
selected and Google Earth is open. It appears to be an issue between MatLab and Google Earth.

T FTAE GKS LINRofSYZT &aAavyLie Oftz2a8 D223fS 9FNIK FyR
checked). Google Earth will reopen with the updated plot. | will try to solve this issue when | can
reproduce it.

5. An error has been reported involving too many inpdt NI YSGSNE (G2 GKS TFdzyOlAzy
Older versions of Matlab have a version of nansum that does not allow summing over specified

1+

(et

RAYSyaAazya 2F | YIFIGNREO® L KF@S AyOfdzZRSR Ay {(KS
This should solve this prtdm. (Fixed in version 1.1

6. If Google Earth is left open, the data set with which it was first opened may reappear when
Nbzy yAy3 GKS aNBLX 2G¢ O2YYlIYyR S@Sy I FGSNI I ySs RI

for this). Close Google Earth after eatoss section is processed and try to only select the KMZ
output box after all replotting is done (replot command reruns the GE export each time the
button is pressed).

7. VMT appears not to work with MatLab 6.5. There seems to be an issue with loadiGtythe
related to forward compatability Try using the compiled version update Matlab

Pagel| 10



VMT TRANSECGAVERAGING PROCEDURE

Below is a scheatic showing the transeetveraging procedure used in VMT. See Parsons et al. 2011 for
more information.
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