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Figure Captions

Figure 1. Boat path navig¢til 0 SG6SSy o2l Gt AFda 2y DNIYR [F1S hQ
Oklahoma. Use the placement of the bgath as a qualitative gge of your GPS accuracy and

1101 o] o TR PPPPP PP 9

Figure 2. Example of concentric circle transedigie for optimal bathymetric sampling in a stormwater
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Figure 3.Redline depicting the direction of travel needed to smoothly map riverbed channels...12

Figure 4. Example transect design and processed vegetation % biovolume heat map (left) and scatter
chart of Biovolume as a function of depth (Right)thia example, vegetation does not grow much
deeper thans M (19.7 1) ... e e e e e e s e e e e e s s e e ee s 12

Figure 5. Log Sonar screen that allows users to sé¥diles to an external memory card. Ensure
Memory Card is selected prior to logging. The internal memory on Lowamt Simrad MFDs are small
aANd WIll Fill UD QUICKIY ... e e e e e e e e e e e e e e e e e s e s s e e r b e e e reaseeseeeeees 14

Figure 6 Example dialog to stop data recording on a Lowrance HDS Gen2 Touch. Users should note that
"Stop Sonar” does NOt STOP FECONAING.......cciiie e e e e e e e e aaaeaaaaeeas 15

Figure7. @ Of AO1Ay3 2y GKS a{StSOG CAf Saélectyami G2y | & ai
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Figure 8. Gaps in map are a result of trip "blanking" that prevents the creation of map outputs too far
from collected data. Maps atdanked past a distance of 5 times the grid or psie¢ (default grid cell

size is approx. 5 m and "buffer" size is 25 m). Increasing the buffer in Trip Reprocessing or Merge Trips
will increase the grid cell size (decrease resolution) proportionately...........ccccvvvvvrereeieeeeeeeeeeeeens. 17

Figure 9. Interactive view of lake map layers processed by EcoSound (Bathlefetrgeorefeenced
sonar log (right), and associated GPS cootdidata (below)..................oooi i, 18

Figure 10. Review and delete "donuts" caused by transducer signal loss or temporary jump into a
different contour interval. The trip must bleprocessed for the map and summary report to be
30T =1 = o K PUPRRR 19

Figure 11Example of blanked output@hg tracks where data do not meet minimum detection
requirements (too shallow). If the user clicks on the vegetation tab, they will not see any data
highlighted (notice error in upper right of the screenshot) in the location of the orange dot because
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coordinate data does not exist in that location (althoughSMilJ2 £ 6 SR Y I LJ NB adz i a

TNESE BIBAS)... . ittt e e e e e e e e e e e e e e e e e e nnrees 20

Figure 12. Veagation mapping along prdetermined transects. The heat map from these surveys is
visually informative but is largetiata extrapolation. Provided consistent spacing of datapoints along
the transect, users should use point data (not grid) for their dat@mmaries and analysis................ 21

Figure 13. Map demonstratinthe manual vegetation coordinate feature. Users can +afjok on
shallow areas or other areas not mapped and add estimated percent biovolume values. When the
vegetation map and standard report are reprocessed, the points will be incorporated intndheand
SUMIMBIY FTEPIONES. ... eeieeeeetttt e e e e et et et e e e e oo e ettt e e ee e n e e e e e et et e e e e ee s e et e e e e e teeeennrnnn e e e e eeees 22

Figure 14. Patch of hard bottom surrounded by softer overlying muck. Notice the double echo near the

bottom of the sonar chart on the right. The red dot on th# represents location of the sonar
recording on the right. Further, notice the more concentrated GPS trip path over the hard bottom
L=T= LU0 LSO PPRPP PRSPPI 23

Figure 15. Example of BioBase's Tripl@efeature that sync's your GPS track data, processed map
output, and regenerated sonar log imagery. This allows users to verify map outputs and edit if
necessary. Notice the high detail of plamiages and fish targets at the edge of the vegetation bed
displayed With DOWNSCAINL.........uuuiiiiiiiiiiiieiieieeee e e e r bt e e b reraeeseeeeees 24

Figure 16. To begin verifying and emfifload the data for the map layers in need of editing. Vegetation

map layer and data are shown inthe figLIre............oooii e 25
Figure 17. Bulk delete tool in EcoSound that allows users to delete rahdatador each map layeidn
this example approximatel{00pings are deleted which translated fodata points. After deletion, the

layer must be reprocessed for changes to be incorpored into the map and report..................... 26

Figure 18. Data tab for vegation biovolumes from EcoSound where BV is the percent of the water

column occupied by vegetation. Biovolume represents the average length of the plant signals in a GPS

coordinate point standardized to the average depth dediarafor the same set of piys and multiplied

by 100 to express as a percent. To get point specific plant heights multiply biovolume (expressed as a

Proportion) DY the dePth. ... 26

Figure 19. Example of waypoint upload ktimat allows users to uplahup to 1,000 waypoints and up to
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Figure 20. Automated tide offset to Mean Lower Low Water (MLLW) combined with a transducer depth
offset. In this instance, depths were decreased on average by 3.5 feet to repteeestate of habitat
S LY I T 1T [P 29

Figure 21. Merge trips dialog in EcoSound. Multiple files from single or multiple users can be combined
10 Create @ UNIfOIM MAP. .....ooi et e e e e e e e r e e e e e s e nsnr e e e e e eeans 29

Figure 22 Useof the polygon toobround a hypothetical area targeted for treatment with aquatic
herbicides. Care was taken not to include extrapolated areas outside of the track because submersed
vegetation growth between the boat track (red line) and shore was adfigd by the data allector.

Areas statistics for the polygon area are shown on the below right These statistics are added as attribute
fields in an exported polygon available for upload to GIS or opening in a spreadsheet (e.g., open .dbf file
N MS EXEL). . oo e e e e e e e e e e e a e 31

Figure 23 Polygon statistics from an area where only a small proportion was sampled (red track). Users
should interpretgenerated statistics in cases like these with extreme cautiecause statistics are
based on only a very small sampled area and may not be representative of the remaining polygon area

Figure 24 Excerpt of automated vegetation reports createdhatvery EcoSound upload. Important
metadata, quality control reports and metadata doeind at the top of the report..............ccc.... 34
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BioBasdecoSoundbystem

Overview

BioBaseremoves the time and labor required to create aquatic kethinaps. BioBasecoSound

leverages log file formats recordedngicco{ 5 OF NR& dzi A y 3 anil SiRrac®Saundefs 2 6 NI y OS
and Chatplotters. Data collected while otine water isuploaded to aronline acount where it is

processed automatically Hyottom detection algorithms on BioBaservers We rely on automation to

makeaquatic habitatmapping cost effective by reducing the technical skills, staff, and hours to produce

maps from raw sonar @hGPS collection. With the human ekemt gone, you get guditative and

repeatable mapping at near real time! The result is uniform outputs that can be combideztamd

sourced for objective aquatic resource decision making.

Biological Significance BercentVegetationBiovolume

A primary EcoSounautput ismaps of aquatic plant biovolumdRercentvegetationbiovolume(also

known as Percent Volume Inhabited or PVI) represents the percent of the water column occupied by
plant matter at each GPS location (point features). Biovolunpéaist canopyheight divded by water

depth multiplied by 10@&veraged over 80 pingsbound to each GPS location along a traveled path.
Biovolume ranges from 0% (bare bottom) to 100% (vegetation groe#nto the surface). In addition

to being visually intuitive, biovolume @ indicator of recreation nuisance conditions (e.g., surface
growth), changes due to invasive species introductions (which typically grow closer to the surface than
native species), and fish habitat conditions. Numerous research studies have demah8ieitéish

feeding success and prey availability depends @m many visual barriers are present in the water
column. Some biovolume is needed to support prey communities and water quality (50% is a good rule
of thumb), but too much (>80%) can promotecoly abundant and stunted fish communities and create
recreatonal nuisancesEcoSoungroduces a visually intuitive biovolume map and data that can help
manage lakes for multiple uses

For researchers interested in estimating aquatic plant variableknba/n volumetric dimension for
ecosystem models, plant heighhd water depth data can be exported to Geographic Information
Systens (software) for estimation of the total volumaf water in cubic meters in which plants grow
BioBas | y wng S& Emafagement applications and ragiécisionmakingas well asa powerful
tool for researchers.

Installation of Your Depth Finder

We recommend following thg 2 & NJ- yhiDifstallation instructions that accompany your unit.
Permanent installation thowrarO S specifications will give you the most reliable and consistent signal.
Still, a key feature dEcoSounds the portability of 2 ¢ NJ gefitSfinders, thus giving users the



ability to survey small or remoteater bodies where equipment must be transped some distance
over land.

Transducer

Incorrect installation of the transducevill affectsonar signal and prevent you from gathering accurate
data.If using a suction cufwhich is not recommended due to its lack of stabilityyshould be placed
accading to the permanent installation procedures to avoid interference from the boat hull or the boat
motor (cavitationinterference from the prop). For optimum depth and vegetation detection,
transducers should be in direct contact with the watestill,some thru-hull applications may give robust
depth readings in vegetaticfiee bottoms Additionally, Lowranceffers speciatthru-hull tranglucersto
best suityour survey setp.

Do not mountskimmertransduces less thanl foot from your lower unitinless you are using a slew
moving manual or batterpowered vessel You must also be sure that the location of your transducer
will not interfere with the hauling of your boat. The face of the bottom of the transducer naust b
aligned parallel with the grountb send and receive clear soundings. Theterlineof the transducer
should be even with the bottom of the boat hull to prevent interference with the transom. When
mounting your transducer to a boat with a veehull,sagre that the transducer centemk is aligned

with the bottom of the hull while also making sure that thedabottom) of the transducer garallel to

the ground.Refer to your Lowrance or Simradner manual for more informationAlthough correctly
installing Navico brand transducessnot difficult, we recommend having your transducer installed by a
Marine Service Professional.

After launching the boat with the transducer installed, make note of the depth of the transducer below
0KS g (S NRisdegthdaidially @b 1D8incheg can be used to adjust the entire set of the
bottom depth and vegetation biovolume dagdter initial processing iEcoSound The offset, when
appliedto correct the transducer deptiwill increase the overall deptof the contoursaand volume
calcdations

On your Lowrance or Simrad, navigate to the Sonar main menu and select the appropriate model
transducer model.Failure to specify the transduceodelconnected to the display could affect the
quality ofEcoSound outputs

Priorto and throughoutthe data collection process, monitor tf0kHzSONAR screen on your
Lowrance or Simrad muttiinction display (MFDat different speeds If you consistently see poor signal,
stop data logging and investigate potential causes of the problEanSoundlgorithms are designed to
handle periodic losses of signal duenater column noisenterference, but will not generate outputs
where thee are long stretches of undecipherable sigfgad., whernyou see a blank screen or flashing
zero depth) A good ruleof thumb to follow is a clear signal to you means a clear signal to the
algorithms.



GPS

[ 2 6 NI gh@®Smrad MFEcome with a powerfulind highlyaccurate internal GPS antentiat

corrects satellite position using Wide Area Augmentation System (WA%8)rding to the Federal

Aviation Administration WAAS is an extremely accurate navigation system developed for civil aviation.
Before WAAS, the U.S. National Airspace System (NAS) did not have the potential to provide horizontal
and vertical navigatiofor approach operations for all users at all locations. With WAAS, this capability is
a reality. GPS signals from satellites are corrected by a large network of reference stations with known
locations and a master station that sends corrected signalsAd®¢nabled GPS receivers. You can

read a full description of WAAS: at

http://www.faa.gov/about/office_org/headquarters_offices/atofrvice units/techops/navservices/gns
s/waas/

Lowrance cites accuracy measures of approximately &ens. However, actual accuracglong traveled pathgs typically

better than this conservativeestimate. Users can gage qualitative accuracy bgxamining tre smoothness and placement of
their trip path. You can be assured you have a highly accurate signal if your trip path is smooth and precisely falls within
known boundaries (e.g., a shoreliner a maring.

Always @sure that WAA$or EGNOS fdEuope) is erabled in the GPS Configuration screen within the
HDS unit. Satellite reception and
estimated precision accura¢gPE)
can be monitored by selecting the
"Satellite" screen within the System
submenu of the main menu on your
HDS unit.This screemlso giveyou
estimates of Horizoratl Dilution of
Precision (HDOR)hich is a technical
term for describing how the position
of the satellites above will affect your
positional precision. Values less than
5 generally indicate high confidence
that positons will rot be greatly
affected by satellite orientation.
Ensure you have an acquirpdsition
prior to logging data.

The internal antenna in Lowrance
Figurel.. 2 G LI GK yE@A3rdAy3a oSasssy unitsissufficient for most lake survey

/ K SNE feér SulsaOklahoma. Use the placement of the boat path as  gperations However, users have the
qualitative gauge of your GPS accuracy and precision.

option of purchasing anxernal
WAASenabled GPS receiver antenna
to mount in unobstructed areas of ¢ir survey vessel atirectly above the transducewhich is critical
for accurately lining upaar signals with GPS positio®BPS position can be monitored and overlain
onto any Sonar Pge usingt 2 @ S bidtidngir each page menu.


http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/waas/
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/waas/

Still, despite high accuracy and precision of GPS receivers supporfedBgundsurvey precigin and
repeatabilityare limited moreby the logistics of samplingn top of amovingmedium like water than

the accuracy of the GPS. Consequently doenotrecommend designing surveys with a target precision
of less than 1 mBy defaultEcoSoundises a 5n grid cell in all map outputs. Changes in the grid cell
resolution can be madeylthe userby changing the biffer size in thelrip Reprocessingr MergeTrips
tabs. The grid cell size is approximately".4f the buffer size

Survey Pre-Planning
AlthoughEcoSoundloes not require any trip planning, to leverage its full capabilities as a powerful
survey tool surveys should be designed with the following things in mind

Minimum and Maximum Scale of Interemtd Transect Spacing
Therecommendedspacingand desigrof EcoSoundransect dependson four primaryfactors:
a) Size of the waterbodgf interest
b) Output of grimary interest (bathymetry, vegetation, bottom hardness)
¢) Time and Labor resources available for data collection
d) Primary scale of interege.g., resolving pht abundance in front of lakeshore properties vs a
0 A NeRReQvigw of the overall condition ofgoit growthin the lake

Wholelake surveys in small lakes (fevilean 500 acres)

If an overall snapshot of plant growth in a small lake is the primary objective, theacwenmend that
transects cover the entire waterbody and be separated by no more 4iam (130 ft). By defaylt
EcoSoundbuffers a 56m area around traveled paths andeates a contiguous grid ofa grid cells

within the buffered area. Thua fulllake map will be created if transects are spacedm@ part and

are spread across thentire lake. Based on research findings in multiple fields of study, prediatjpns
to aresolution of 110" the transect spacing.e., 1/3" on either side of adjacent transectsiould be
relatively robust. Thus, te defaultEcoSoundesolution of 5m should be sufficient for most lake survey
applications. Closer spacing of transesil increase the caoiidence in map predictions in neampled
locations It is important to keep in mind the difference between interpolation and extrapolation.
Krigingwill extrapolate outside of your trip path as well as interpoldteys,users fould keep this in
mind, especially when trying to type nearshore environments less than 2.4 feet (the shallow limit for
vegetation typing byecoSounjl If the last travedd transect near shore had surface growth of plants,
then the shore parallel to th&rack will display red even if in truth, there were no plants growing in
these locations. To more accurately display nearshegetation,the user should addhanual

vegdation coordinates

Wholelake surveys in large lakes (greater than 500 acres)

Users who desire to sample a very large ata# have limited resourcgto cover areas as intensively as
recommended in small lakesanadjust the buffer area and grid cells@ution according to survey
objectives and the 1/8rule (e.g., a survey withO0-m spaced transectsould bebuffered 56m on
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each side and gridded at &-In grid celresolution). This can be done in thErip Reprocessingy
Merge Tripstabs.

If the area mapped is large and homogeneousgrs canncreasetravel speed up t@ maximum ofl0
mph and still get all threé&ccoSoundanap layers (Depth, Vegetation, and CompositioBavings gained
by traveling faster (while still maintaining good sirnbe applied to making transects as close as
possible.EcoSoundavill map depth as long as there is a good signal. How&oaSoundapsdepth
mapping at precisely 20 mphegetationdetection at 10mph, and bottom hardness at 1iph.

Local area ointerest surveys

Some users may desire to focus surveys in a small area of a lake or resedviay require higher
precision in specific areas of intergstg., microhabitat areas, treatment or experimental aredn)

these cases, userfiguld tighten trarsect spacing@r slow their boat speed to achieve the desired survey
resolution.EcoSoungroduces map outputs only over areas the usevers. For maxinum resolution,
users can change the trip buffer tend in the Trip Reprocessing tab and thus creata drid cell

estimates of data attributes Starting and stopping files deliberately at sites of interest and renaming
them with descriptive titles willreate the most orgaized file management structure.

Transect design for depth mapping and smooth congmneration

To generateptimal bathymetric maps, users should design transects parallel to shore and record data
along a concentric path starting dbse to shore and working their way inward to the middle of the
water body(Figure2).

Figure2. Example of concentric circle transect design for optimal
bathymetric sampling in a stormwater retention pond

11



Further, efforts should be made to travel parallel to any narrow thalweg or deep chéFigate3).

Figure3. Redline depicting the direction of trael needed to smoothly map rivdred channels

Transect design for aquatic vegetation mapping

For optimum mappingf the extent and cover adquatic vegetation biovolume, users should record
data along transects perpendicular to the longest shoreline. This design ensures that the maximum
depth of aquatic vegetation growth (which is an important ecological paramest@recisely mapped,
thus enabling monitoring change of the zone of plant growth (i.e., the littoral zone) over &igere4).

Biovolume Distribution Scatter Chart

Al

Biovolume (%)

Depth (m)

Figured. Example transect design and processed vegetation % biovolume heat map (left) and scasteroftBiovolume as a
function of depth (ight). In this exanple, vegetation does not grow much deeper than 6 m (19.7 ft)

12



Transect design for bottom hardness (composition) mapping

Like aquatic vegetation mapping, users should travel perpendicular totigest shore or

perpendicular to slopes to generate the béstttom hardness maps. Steep slopes present a challenge
for bottom typing because the acoustic beam is intercepted at an angle. A soft bottom will typically be
generated if the user records daparallel to a steep slope even if the slope is actuallg.h&ccurate
bottom hardness readings on slopes require a perpendicular recording path.

Creating and uploading survey transects and pdinfs 2 ¢ NJ yhitsS u

9{wLQa ! NIODL { urte@IR softivinfé &NJ @GISSoyle Eadhhave multiple options for

creating uniform or random survey points or transeaapefiles. Typicallyhese are adebn extensions

that can be searched and loaded from user form§ @3 ® X & C A a.KSyidpdles came NJ | NODL { 0
converted to GPS eXchanfgemat files (.gpx) using range of free thireparty platforms Save .gpx files

to an SD card and insert therdainto your Lowrance or Simrad MFIn the file page, select the file

from your card and import. Theansect or point shapefile will nowebimported into your unit as a trail

or waypoins. Although many thirepbarty options exist for executing surveipBaseffersonly limited

support for thirdparty software platforms

Other Notes on Transectedign

One of the primary strengths d@he krigingprocess irEcoSoundks thatit takes irregularly spaced data
points and creates a smooth GIS raster map based on the geostatistical properties of the input data.
This allows appkto-apples comparisons of multile surveys that ceered the sare general areaput
varyin their transect design and precise locatiofhe following considerations may be of use to users
planning to survey a waterbody:

91 If known, areas of high bottom or plant complexity should be sampietk intensively than
gently $oping or homogeneous areas.

9 Often, shallow areas of lakes are more complex than deepsar Therefore, narrower transect
spacing is recommended in shallow areas than in deep areas.

1 Gently weaving in and out while travelipgrallel to shore along changjrslopes allows the
algorithm to better pattern depth and reduce bottom loss in shallow densely vegetated
habitats.

1 In most environmentsye recommend useremploya variety of transect designs (e.g.,
perpendicular and parall to shore concentric circlesyvhere possibléo account for the various
ways bottom topography and plagrowth varies within a lake. Users should experiment with
different designs and merges and go with the design that produces the best output for the
needs

Data Collection
EcoSoundnalyzes datérom any Lowrance, Simrad, or B&ultifunction displayMFD and transducer
capable of recording a 200 kBroadband signal to a sonfle (must be .slg, .sl2, or .sI3Bpecifications
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first- and thirdparty (Airmar) transducers and beam angles are compatible with all hardvpdiene

and BioBase processingrevious testing demonstrates accurate bottoradkingwith the 200 kHz

frequencyin depths as shallow ds1 ft and the signalisuallyd FAy Ra¢ o026 02Y S@Sy Ay R
beds(although extremely dense vegetation canopies can extinguish acoustic signals and periodically

give false bottom readingsMinimum depth for vegetation detectiowith BioBases 2.4 ft For more

details about specificatiorend MFD settingglease se®ioBase Configuration Specifications

Data should be logged directly ligh-capacitySOMMC cards and not to theelatively smé capacity
internal hard driveof dz& SNAER Q) channels shoultie saved in .8lfile format Sonar ping datare
automaticallycombined andnatched to GPS locations for plottingysers should log no more than one
hour of data per filea@ hedge agairtsdata loss should a file become corrupted. Multiple files can be
combined bymerging trips Changing the ping speed has a dramatic effect on file Size.ping speed is
adjustable on a sliding scale on the MFD its€tie default pingpeed is 20 pigs per second (pps) and

will generate the highest possible resolution, but will create very large files. Most users will not notice
the difference betweerl0 ppsand15 ppsping rates in their map outputs or sonar logs.

In general, a clgasignal on yar sonar screen generally translates to a clear signgctwSound Boat

speed controlghe spatialproximity of pingsand GPS reports and affects the size of the window used for
characterizing depth at a specific locatidror homogeneous bottoms, useran ravel at a relatively

high rateof speed and still get very accurate map results. However, excessive speed in areas of complex
bottom topography or vegetatiomay result in poor-quality map. In complex bottom or siiow

vegetated areas speeds dlld generally not excee@mph.

Recording Sonar
Prior to logging, users should ensure that the 200 kHz Broadband frequency is the primary sonar
channel. To record sonar, users must have the Broadband SONAR menu actiekeeinithe Log Sonar
option (Fgure 5).The Log Sonar options
Baall Loo Sonar ) - box will pop upand allow you to change
R  Filcname S the name of the file and choose where to
. tacecary save the sonar log. You can change the
e ol s file name, which will appear in your
Memory card - Left account under each upload. Bare to

ing speed

Bytes per sounding fax save to MEMORY CARD

3200

lanual mode
Create StructureMap .

All other settings can remain unchanged.

If you have not yet inserted your memory

card, the SAVE TO option will be limited to
INTERNAL. Insert the memory card, exit

Figure5. Log Sonar screen that allows users to save .sl2 files to an

external memory card. Ensure Memory Cdsdselected prior to the log .SOHIar options box then start from
logging. Thenternal memory on Lowrance and Simrad MFDs are sn the beglnnlng. @ce you have created a
and will fill up quickly file name andselected SAVE TO Memory
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Card, select RECORID.rare circumstances, SD cards become corrupt and the unit cannot recognize
them. If this happens, try a different card.

To stop recordingselect LOG SONAR and se®E® LOGGIN@Not Stop SonaFigure §. If any
adjustments to the transducer or MFD need to be made, stop logging, make the adjustments, then start
a new file. Making transducer or setting adjustments while logging risks filgption and dataoss.

RIME !
| | Logging Sonar
o Filename
Bytes per sounding
3 Tlfﬁe remaining

Time elapsed

File size

Figure6. Example dialog to stop data recording on a Lowrance HDS Gen2 Touch. Users should note that "Stop Sonar" does
not stop recording.

It is recommended that each organization or user develop a meaningful naming convention for the
sonar log filenamesL y  dEcéShdadashboargdeach processed file is uniquely identified by the
date,localtime, user name, watdrody, sonar log fenameor any userdefined name after the upload
Due to the large amount of files processed for individual organizations and users and to assist in the
identification of particular transects or trips, a unique and descriptive filenaiiemgate an easway

to find and select desired transects for revielkusershave difficulties finding specific tripthey can
usevarious search functions and date filters in their Dashboard

Uploading data to BioBase

Once recorded, files can bevaal to your locatomputer or uploaded directly from thaicro SD card.
To upload files to your account, you véither needto download theBioBasdJploadTool(Windows
users onlyfrom yourBioBasébashboard ouse the Web Upload TaoPrior tocollecting data, ensure
the upload tool installs correctly and you have the necessary security exceptions from your IT
Department or Service Provider

After installing theBioBase Upload Toa,shortcut icon will appear on your desktap

shownon the iight. This icon will lanch theBioBasdJploadTool and allow you to select

files for uploadFigure 7) EcoSounds only compatible witt.owrance, Simrad or B&G BioBase
sonar files (.slg, .sl2, and .sI3) Client
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& C! BioBase Upload Tool - %

File Help

Figure7.. @ Of A0l Ay3 2y GKS a{StSOG CAtSaé¢ odzilizy la akKz2gy 06205

Browse for your log files and clitckPLOADThe client upload tool wikutomaticallycompress your files
via atemporary directory on your PC prior to uploading (ensure your are has alequate space to
store these temporary files or the upload will faifou can upload an unlimiteatdumber of files at a
time however upload times vary dramatically deqling on file sizand internet upload speed.

The easiest and most popular way to upload sonar files to BioBase is by using the Web Uploddisool.
can be done from your web browsen www.BioBaseMaps.comnd does not require any download.

The best browsers to use with BioBase are either Google Chrome or Mozilla Firefoxude hternet
Explorer as thisutdated browser is no longesuppored. Also, most phones with an expandable
storage micro SD card slot can upload sonar files straight from the phone!

The Web Upload Tool functions very similarly to the downloadable desktopAdielr clicking on the
Web Upload Tool link on thegtit sice of the Dashboardy St SO0 &! RR { gmplydelecf 2 3a ¢ ®

your sonar file®n your computes KSy LINEPYLIGSR FyR Of AO1 a{0F NI | LX 2

' ASNB aK2dZ R Ffad2 6S YAYRTFdzZ 27F (KSA Npldads®& LJ2 6 SNJ
Sleep or Hibernation will terminate queued or in progress uploads. Windows automatic updates are
also known to interfere with EcoSouddLJt 2 F R4 A F GKS dzLJRF GS | dAWgeN | G A OF €

[

the trips are finished processingnema f gAff 06S aSyid AYyRAOFGAY3I GKS GN

account.

Geostatistical Interpolation  Description

Because surveys cannot provide 100% lake coveEageSounditilizesa geostatistical procedure called
krigingthat analyzes various spatal properties of the data and models these relationshifisese models
are used to predict vegetationdrolume atnot sampled locations and create a uniform magiging

ONBIGSa I Wwavyz22iKQ adz2NFI OS | yR lowé thaizlestimaked valbes.LJ2 A y ( &

Lake vegetation changesnstantly throughout the yearFurther, theltiid properties of water subject
to wind, waves, and currents create a sampling environment where repeatability of survey results in less
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than a m squarearea isunrealisticin most circumstancesConsequently, we employ kriging as a

statistially robust way to charactere the general nature of bottorduring the sampling trip. Users can

increase the accuracy of output maps by driving glioand travelingalongclosely spaced transects. In

these casesactual depth and vegetation values in sampled locations will be preserved in the output

grid. As neighbor points become more distant or variable, smoothing will incr&asminimize

interpolation error,by default, map outputs are not generated out past-Bbof your trackFigure).

''ASNB OFly SAGKSNI O2ff SO0 Y2NB RIGInteWipGi KSaS aofly
Reprocessingr Merge Tripstabs

single Trip

eIRNISTIINTEY MINNETONIKAODD 512, 6/14/2014 v [ viEw ReroRT BN DOWNLOAD REFORT IR ASK THE EXPERTS J

m Data Offset Trip Reprocessing Merge Trips Export Data EcoSat Surveys

Track | Layers | Polygons | Clear 1 MINNETONKAO001.512
L} 06/14/2014 00:42:21 {(UTC)

IERAN 77
| //f'umm\“' .
7 .

Figure8. Gaps in map are a result of trip "blanking" that prevents the creation of map outputs too far from collected data.
Maps are blanked past a distance of 5 times the gridoorel size (default grid cell size is approx. 5 m and "buffer" siz25s
m). Increasing the buffer in Trip Reprocessing or Merge Trips will increase the grid cell size (decrease resolution)
proportionately.

Our default kriged vegetation heat map has beested in a variety of cases and should produce a

robust snapshot obiovolume; however, researchers may want to look closer at the spatial relationships
of the data and do their own modeling. They can do so by exporting the comma delpuitediata

along their GPS tradkom EcoSoun@ndimportingit into third-party GEor statisticalsoftware
EcoSoundtriging gridsan also be exported within user accounts
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Output s and Features

After upload and automated processing .sl2 files data are displayed toa user in aninteractive map
through anonline account Data displayed will provideip replay options contour map generatiora
vegetation biovolumédeatmap, and a bottom hardness mapAlso provided is the ability to mariya
adjust coordirates or add additionadetails where daa collection was not possibléata along your

GPS track is displayed below your map and synced with the sonar log for desktop verification of map
outputs generate by the krigingeostatistical model

Bathymetry
Contours in youaccounsare
generated using the datyou
collect Depth data can be
aggregated among all tripgs
users in an organizaticio
provide constantly updated
contours that improve over
time. The kriging algorithm
we use is an exact interpolator
where adjacent dat&ary
smoothly. The algorithm
includes zero depths at
shapefile boundaries and
collected points to estimate
depths where no data has
been gathered.For higher
accuracy and precision where
bottom environments are
highly variablewe
recommend userslow their
speed €3 mph) and intensify
Figure9. Interactive view of lake map layers processest EcoSound (Bathymetry  their coverage of bottom areas
left), georeferenced sonar log (right), and associated GPS coordinate data (belov  \wijth complex topography,
paying special attention to
carefully mapping navigational hazards (e.g., rocks, shalmals)

Users can use the Trip Replay and bathymetry viewing tools taeit ¢ Of Sl y¢ GKSANJ o (K@
to a desired smoothness. In other words, sometimes for various reasons, transducer signal can be lost

and depth measures can be affectédk dzi ONXB I G Ay 3 4 R 2 Wekzlelow. Sbryetinte& S o0 I § K
these donuts ardegitimate and due to a quick change in depth and crossing aaarihterval. For

instance, a 16 donut will show up in a sequence of depths with 1 ft intervals negdil.6 11.7, 11.5
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