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1. SCOPE

The Tropical Ecology Assessment and Monitoring Network (TE&Mgsigned to understand the
effects of global drivers of change (climate, land use change) on biodiversity and ecosystewices
by collecting standrdized data throughout a network of tropical forest sites at several spatial and
temporal scales (Andelman, et ain prep). In order to be a successful enterprise and maximize the
rigor of the data collected, TEAM implements standardized and detailed¢aimented methods that
span the workflows of data collection, data management and data/metadata distribution. A crucial
component of this standardization is that all sites in the network follow a consistent and rigorous
methodology to place all sampling umé (e.g.vegetation plotscamera trappoints and climate station
points) in the field.

Thisdocumentis a general overview othe procedures utilizedfor generatinga sampling design that
follow TEAMOs three maiield protocols: Terrestrial Vertebtas, Vegetation and Climate The
individual protocols explicitly detathe procesgs needed for placing in the sapling units in the field.
These guidelines however will focus on outlinitite relevant spatial (GIS) layerseeded the selection
of the core study area and ensuring that thesampling designmees the spatial requirementsf each
TEAM protocol The sampling design produced from this process for a new TEAM site will be
approached as acollaborative effort betweeite personnel and TEAM teaolkcal staff.

The main requirements to be considered during the generation of the sampling design are:

¥ Study area standardizationall TEAM sites follow the same standards in selecting the
study areaand generating the sampling design

¥ Consistency withprotocol sampling designthe placement of sampling units for a
given protocol at each TEAM site is consistent with the underlying damgmesign guidelines
outlined in this documen({a spatial scale that is suitable for the organisms being sampled)

¥ Disturbance minimization:disturbance of the site, as a result of opening trails is
minimized by using existing trails or establishing additional trails that can be used
simultaneously by multiple protocols

¥ High quality spatial data:all the spatial data at asite, including the locations of
sampling units, is consistently reviewed to ensure the highest possible standards required by
the global scientific and conservation communities

The TEAM Network Sampling Design Guidelines delineatesthe preferred GIS datadayers required to
begin the process, the minimum steps and strategy for selecting a core sampling area at a TEAM site
and the procedures required for placing the sampling units in the field. In this document the sampling
units discusseé@re one of twotypes: 1) points (e.g., camera trap points, climate station points), which
can be grauped into blocks and/or arrays of pointsand 2) areas (e.g. vegetation plots of 1ha)After

the proposed location for all sampling units has beayenerated, they will beeviewed and approved

by TEAM tebnical staff. This must be completed befotke sampling units can be deployed in the

field. The final spatial location and coordinate information for all of the unitsill

first be submitted to the TEAM technical staféfore any scientific data is collected

or can be uploaded to the TEAM Network portal

The sampling unit placement design (henceforth sampling design) generated from these guidelines
must be approved by the TEAM Technical Director, Jorge A. Ahumada,
(.ahumada@-conservation.orgprior to any installation of the physical sampling devices (e.g.




vegetation plots, camera traps, climate station, etc.). Costs of installation will not be reimbursed or
covered byTEAM unless the design has been authorized by the TEAM Network Office. For general
guestions or for more specific questions about the data layers and/or products required to generate
an appropriate sampling design contact the TEAM Remote Senginglyst RSA)Melissa Rosa
(m.rosa@conservation.orjy

2. STEPS TO DEVELOP THEAMPLING DESIGN

Figure 1 illustrates the main steps involved in generating the sampling design for a TEAMI$i&Site
Manager and/or desgnated site personnel will coordinate withe TEAM RS#o generate the

Sampling Design. It is the responsibility of the TEAM RSA to design the layout of the sampling units
within the previously designated core study area and this process is to be caeglia direct
collaboration with site personnel.

Using the essential spatial layemsédxt sectiol, the following steps will be employed in the process of
generating the TEAM sampling units with the assistance of GIS analysis. These steps will leel carri
out by he TEAM RSAalong with the assistance of participating site personnel once all of the essential
layers have been compiled for review and analysis.

2.1. Selection of the core study area

All sampling units and/or block&rrays will be located withinthe core studyarea (CSA) It is required
that the CSA be representative of the overall site. The actual size of the CSA will be determined by the
total area requirements of the Terrestrial Vertebrate Protocol and the Vegetation Protocthlert is a
major altitudinal gradientat the site (> 1000 m difference between lowest and highest point within
the CSA) all sampling units should be placed along this gradient in at least three strata: low
elevation, mid elevation and high elevation. If there is moajor altitudinal gradient, the corestudy
area will be selectedbased on (1) the area needed to satisfy thequirements of thehree TEAM
protocols, (2) access considerations, and (3) distance to the field statibnitially, a proposed CSA
should be hand digitized in GIS to capture the general area whesampling unitswill be placed.
Once field GPSdata is collected for all sampling unitshe TEAM RSA will utilize a series of tools in
GIS to create the final, computegenerated CSA Please refer tolte sction Designating the Core
Study Area and Appendix 3 for a full explanation of the nethods used for determininghe proposed
and final corestudyarea.

2.2, Terrestrial vertebrafes

Camera trap points need to be placed at a density of 1 cametiap pointper 2 kn? (or 1.4 km
distance between pointgnd located near game trailsand/or places used regularly by wildlife.
Camera trapspointsshould initially bepositioned regularly in sets dfvo or three blockgdarrays of 30
or 20 cameraseach, located at leas 100m, but not more than 500m,from any existing trails or
roads, and distributed equally along angignificant elevation gradient Camera traps arrays will be
deployedsequentiallyrather than simultaneously within the same dry season to complete a6tl88



days of sampling for each poinfThe proposed camera trap point locations will be selected to satisfy
the stratification criteria, if an elevation gradient exists, or will be positioned based on accessiblitity.
addition, it is important to verifghat the blocks/arrays will be accessible year round and are not
situated in areas of sudden elevation change that will preclude accd3we specific guidelines for
placement of the camera traps are covered in much further detail in TFiEAMTerrestrial Vdaebrate
protocol (http://www.teamnetwork.org/en/protocols/bio/terrestrialertebrate.

2.3. Placement of vegetation plofs

Each ofat leastsix I-ha vegetation plots are randoty locatedwithin the core study area and at a
minimumdistance of 2 km between plotsThe plots will be located at leastO0m, but not more than
500m, from any exsting trails or roadsand distributed equally along angignificant elevation
gradient. If a minor access route travels dictly from a trail,thenit is acceptableto locate the
vegetation plot near this imor route, but not within 100m of it. This is recommendéd limit the
construction ofunnecessaryadditional trails.See details on the TBA Vegetation Protocol
(http://www.teamnetwork.org/en/protocols/bio/vegetatioh

2.4, Climafte Station

If there is a climate station/tower already at the sithis will be considered for thelimate monitoring
protocol. However, if a climate station/tower does not currently exist, the Site Manager should locate
a candidate site following the guidelines in the TEAM Climate Protocol
(http://www.teamnetwork.org/en/protocols/bio/climat¢ and submitto the TEAM Technical Director

for approval

3. SPATIALDATA NEEDED TO PREPARE THE DESIGN

Both theTEAMRSA and site personnel are to compile the essential GIS spatial layers prioeto th
development of the Sampling Design. These layers will contribute to an accurate assessment of
optimal placement of the sampling units within the core study area at the TEAM site. It is important to
note that all spatial data layers submitted should begeographic projection, Datum WGS84

This is required to maintain consistency and transferability among the TEAM Network Office and
participating TEAM Network sites.

The following data layers are essential generate a basemap of the study area for detrmining the
placement of the sampling unitsAny GIS layers compiled by site personnel need to meet certain
technical requirementshat include a complete description (or metadata) of the spatial data layer
Please refer to thé\ppendix 1 for the minimum spatial data requirements fothe essential GIS layers



Required:

Spatial Data Layer Format

Landsat image, or similar midevel resolution satellite imagery, covering
Raster

the study area
Digital Elevation Model (DEM) and with a spatial resolutian 90m Raster
Administrative boundaries including managepiark boundaries Vector
Major/minor access roads within and around the managed and/or Vector
protected area
Existing trails system within and around the managed and/or protected Vector
area
Major/ minor rivers within and around the managed and/or protected Vector
area
Location of the field station (lat/long coordinate) Vector
Extent of the Core Study Area (if available and/or already created) Vector

Existing or historical land cover (vegetationfest/agricultural areas)

Raster or Vector

If available:

Spatial Data Layer Format
Human settlemers (and population sizewithin and around themanaged
Vector
and/or protected area
Buildings, other field stations, and potential overnight camp fagilitoints Vector

that are located within the vicinity of the field station

Soils and/or geology

Raster or Vector

Historical disturbancdi.e. deforestation)n the managed and/or
protectedarea

Raster or Vector

Otherdata on hydrolagy, topography, landover, key specieshuman

activities(e.g. industrial areas)

Raster or Vector
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Figure 1. Workflow illustrating the main steps in the Sampling Unit Placement Protocol design set-up.



4. DESIGNATING THE CORESTUDY AREA

Thecore study areaCSA)represents th area within which the sampling units will be located. There
are multiple variables that need to be considered when choosithg CSA and defining this area can
be an iterative process. When delineating the CSA, it is first necessary to calculate thlenatimum
area needed based on the terrestrial vertebrates protocol. The reason that terrestrial vertebrates®
protocol is the first to be considered is because this protocol requires a more extensive area than is
required for the other two protocols: vefiation and climate (refeto Table 1 forminimum area
requirements for each of the three protocols).

The following steps are to be followed when identifying the core study area to meet the spatial
requirements for all three of TEAMOs protocols:

¥

Obtain a background source image: This will typically be a Landsat satellite image

and will be the earliest date freely available. The satellite image will be the first building block
in determining the extent of spatially appropriate areas for the designatiénhe core study

area.

Identify major access routesThese should include a good quality road or track along
which a vehicle can travel; a permanent river that is easily navigable by boat throughout the
year (the navigability of a river should already hawbeen identified from the input hydrology
layers used to generate the site map); a major trail within the trail network of the Protected
Area (PA). A buffer of at least 100m is created to avoid sampling units of being placed within
this designated proxifty of a major access routes and/or roads.

Identify minor access routesfthese can include the walking trail system within the PA,
specifically those within the vicinity of the field station amdjacent or locatedalong the major
access routesdentifiedabove. If a spatial data layer of the minor trails does not exist, a GPS
unit can be used to visit the trails for collecting line feature data, which can then be converted
into an additional spatial data layer. A buffer of at least 100m is created tocgs the

sampling units being placed within this designated proximity to existing minor access routes
and/or trail systems.

If no minor trail system existsn very exceptional caseg.g. where no minor routes

exist) trails may be created off the major a&ss route. These trails will be referred to as the
Access Transects and will be used to gain entrance to the Terrestrial Vertebrates camera trap
points. These transects will be generated after the Terrestrial Vertebrates protocol sampling
units have beercreated and need to also be included in the current buffered extent.

Overlay topographic data For the majority of sites the most readily available product
will be a coarseSRTMderived Digital Eevation Model (DEM)with a spatial resolution of 90m
Thesedata will provide an idea ofsignificantchanges in elevation. For some sitelocal
topography maps may have been digitizem generated from other sources and may be
available for the analysis

10



Total Minimum
Number | DistancéD Placement Conditions
of Units ensity

Unit | Unit | Unitsper [ Number

Protocol Type | Sze Array of Arrays

Table 1. Sampling Unit Specifications for Each Protocol
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Determine if there is an elevation gradient: By analyzing the DEM, it can be ascertained if there are any significant elevation gradients
evident. An elevation gradient exists if there is a difference of ! 1000m between lowest and highest elevations within the area being examined. If an
elevation gradient does indeed exist, stratify the core study area info the following three broad elevation gradients: low, medium, high (each spanning
about 1/3 of the total gradient). A polygon spatial data layer may be generated that highlights these three divisions, or recode the DEM such that one
(1) represents low elevation, two (2) represents medium elevation, and three (3) represents high elevation.

¥ Overlay a land cover/vegetation map It is helpful to be aware of a general
distribution of vegetation typeand these carbeen delineated froneither aland cover map
or satellite imageand/or with local expertise Verify that thecore study areacaptures the
dominant vegetatiortype. If it does not, edit thextent of the core study aret include as
close to a general distribution of vegetatiotypes as possible. hay be impractical to include
an extensive assortment of vegetation typestia €SA for logistical reasons, but this should
be attempted and assessed by TEAM technical staff.

¥ Identifyimpenetrable areas and topographidoundaries

I Identify rocky outcroppings by interpreting a satellite image Theseareas may be
digitized and then clipped out of the extent of the CSA before the sampling design is
generated.

I Identify steep slopes that would prohibit traversing or sampling. To identify the slopes:

i. Aslope mapis derivedfrom a DEM
ii. Areas that are > 45 degreesare masked out
iii. This mak layer will be used t@mit those areas from theCSA

' Identify seasonally inundated areas, big ponds, or streams that may be impassable
during certain seasons and would preclude sampling throughout the year. If these
areas are easily identifiableghey @n be digitizeddirectly from an upto-date satellite
image. It should be noted that identifying inundated areas, especially seasonally
inundated areas, can be very difficult and that consulting an expert with local
knowledge of the area is highly recommeled.

I Identify open areas, or large gaps that are unsuitable for sampling. These may be
digitized directly from an ugo-date satelliteimage also or fromassistanceof local
expert who haknowledgeof the area. Also, it should be noted thatosne gaps,for
example, may represent senescent vegetation and not gaps.

5. REVIEW OFPROPOSEDSAMPLING DESIGN

Once all of above steps have been followedhe Site Managewill review tle designand work with

the TEAM RSA to reach a consensus for a plausible impletaton. This process may take several
iterations depending on the quality and quantity of spatial information available for the siace the
design is agreed upon between the RSA and the Site Managetr, it will be sent to the TEAM Technical
Director forfinal approval

TheThree SamplingUnit shapefiles presented for review and approval are
¥ Proposed locations of theamera trap points (60 points)

12



¥ Proposed locations of the sixegetation plots (SW 0,0 corner point of each the proposed
vegetation plotlocationsB 6 points)
¥ Proposed location of thelimate station (1 point)

6. DATA NAMING STANDARD S FORSAMPLING DESIGN

Post approval of the sampling design, the finalized sampling unit points are generated and labeled
with a standardized naming conventiorfsampling units are namedising the standardlEAM
protocol code it refers tg a three letter site identifier codée.g. NAK forNam Kading; UDZ
for Udzungway, an array number(if applicablebthis normally pertains only to the Terrestrial
Vertebrate protool) and aunit number

PROTOCOL_CODE - SITE_CODE - ARRAY - UNIT_NUMBER

For example the sampling unit with name @JDZ-1-15, refers to camera trap point (CT) number 15
on array 1 at the Udzungwa TEAM Site (UDZ). Proposed sampling umihgs will have the same
naming convention plus a OPO, for proposed, & #nd €.g9. CT-UDZ-1-15P)to differentiate the
proposed sampling design from the final design placed in the fielthis format was chosen to reduce
error in the management of the spal files transmitted between the TEAM RSA, all TEAM site
personne] and the TEAM portal that houses all of the proposed and field collected sampling unit
points.

Codes for TEAMorotocols are shown iffable 2 If you have not been given a code for youits,
contactthe TEAM Director of Information Systenesfegraus@conservation.ofgto obtain a site code.

PROTOCOL NAME]| Protocol Code
Climate CL
Terrestrial Vertebrated CT
Vegetation VG

Table 2. Protocol Codes used through the TEAM Network.

7. IMPLEMENTATION OF THE PROPOSEDSAMPLING DESIGN

Once the design has been approved in writy, then the installation andplacement ofsampling unis
in the field can begin. All sampling units will be placed inhe field according to TEAMprotocols and
need to be georeferencedwith the asistance of GPS technology.rfal field locations should be
stored withina GPS file(with .gpx extensionand then uploaded to the TEAMportal in a standard
geographicformat (laitude/longitude coordinates, WGS84 datum) for approvédlom the TEAMRSA

13



The format for submission has been standardized anduby outlined below These guidelinesprovide

in explicit detail all of the procedures regardingow to download and uploa points to and from the
GPS unit,collection of spatial datain the field naming conventions of sampling units, submission
process and management of all collected spatial dat&urther detailed instructions on how teetup
and calibrate the GPS unibefore field data collectioncan be found inAppendix 2.

7.1. Transfer the Proposed Sampling Unit Poinfs fo the GPS
Unit

The proposed files will be sent with the standardized naming convention format (exam@les:
NAK-TP; CT-NAK-1-30P; VG-NAK-TP) by the TEAMRSAas a .gpx file for transfer to the GPS
unit usingGarminO#apSource software This computer softwareomes with the Garmin

device andallows for transfer of waypoints (another word for point), routes and tracks
between the device and your computer. ltasso referred to as the Trip & Waypoint Manager.
The software provides general worldwide maps that include major and minor roads, political
boundaries, principal cities and towns, oceans and other general reference details to give the
GPS data geographichcontext.

7.1.1. Download MapSource

¥ Download the software to the computer from the CD that accompanies the Garmin GPS unit. If
there are any issues with downloading the software, please contaetTEAM Remote Sensing
Analyst

Before opening the Sampling Desi§)s OproposedO files into MapSource, be sufelitdhe
Preferences in MapSource This can be done from the Menu Bar, undédit

Scroll all the way down toPreferences

Go to the Units tab and change everything to Meters

Also, go to thePosition tab and change grid to OLat/Lon hddd.dddd%nd Datum to OWGS 84.0
Select okay and then proceed to transfertiOProposedO points to the unit

*

KK K K

7.1.2. Transfer Points from MapSource

¥ Connect your GPS unit to the computer using the enclosed USB cable

¥ Open the software andunder file, select open and nagate to the location of the .gpXile for
each of the protocol OproposedO files

¥ Once the file is open, select all with Ctrl and A. Then right click and scroll dowrSt@w Selected
Waypoints on Map. (This will ensure thathe proposed points are appearing in the correct
geographical area on the map.)

¥ Next selecflransfer on the menu bar

¥ From the drop down, selecfend to Device. This will transfer the OProposedO points to the GPS
unit. Be sure to open and transfer eaalf the separate sampling design filgene for each
protocol) to the unit individually

¥ Please refer td-igure 2to view the MapSource user interface screen.
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Transfer to Device
Menu Option in
MapSource

2 YG_NNN_Proposed_072009 - MapSource

File Edit Find RIEGEES View Tools Utiities Help
" 3 Hey [ LN
Qme v | | Medium v FTRE 1} e P’,%m
[ ~

Maps | Waypoints(6) |Routes | Tracks

Show waypoints in category:

All Categories v [VGNNNTP

Mame 7 Symbol  Position .VGNNNZP

YGNNNTP ] MN2.65732 E16.62075

[YGNNN3P

YGNNNZP | MN2.63971 E16.55371 [ |

WYGNNN3P ] MN2.61449 E16.53569

YGNNN4P | MN2,40159 E16.46511

YGNNNSP [ M2.35897 E16.42830

YGNNNEP | M2,35519 E16.36029

[VGINNN4P)
]
VGNNNEP] [YGINNN5P)
5 ]
7km
< > overzoom v
< >

0 Ttems Selected | Lat/Lon hddd.ddddd°(WGS 84)

Figure 2: MapSource open for transferring points to GPS unit.

7.2. Navigafte fo the Proposed Sampling Unit Points in the
Field

Once all of the sampling unit points have been transferred to the GPS unit, the next steps
involved are navigating to the pposed points in the field. There are several things to keep in
mind when using the GPS compass in tfield. The positional reading on the unit will
continually shift, along with the compasdsearing arrow, due to the satellite signal strength in
the field. Depending on the location and local topography where the GPS unit is being used
and the density othe canopy and/or brush, these factors will likely affect the positional
accuracy of the latitude/longitude reading®lease refer tAppendix 2 to make sure your GPS
unit is properly setup and calibrated before navigating to proposed sampling unit pointthe
field.

7.3. Collect New Poinfts in the Field

The poposed points uploaded to the GPS units are merely a navigational guide to arrive
within the general vicinity of the computer generated sampling design uningi It is
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required thatthe fieldwaypont (being the actual location of theampling unit at the time of
seup) be collected byMarking a new waypoint within reasoride proximity to the original
proposedpoint. Also, when collecting a new waypoint in the field, it is crucial to maintain the
TEAM naming convention standards for the three TEAMotocolsand remove the OPO to
signify a field point.

7.3.1. Mark New “Waypoints”

The MARK key on the GPS unit provides the function of markingtburrent location,
at any time, by addinga new waypoint to tk unit® memory

Once within the vicinity of the proposed pointetect theMARK button, and name the
field point based on the naming convention of the originptoposedwaypoint name
minus the OPO (Figure 3). For examplehéfdriginal waypointOs nams i
GCTCSN101R) then the field waypoint should be namedddCSNR10D

Key pad for entering
field

point name

"N 39°10583
_$O3SOLTIT |

"N/ 5 l:l‘
Delete Hup [io To

Figure 3: New waypoint screen

7.3.2. Minimum Spatial Accuracy

It is required that theAVG button ALWAY Soe selectedbefore pressingOK in order

to allow for increased positional accuracyf@any sampling unit point taken in the field
(Figure 4) This option essentiallpveragesa new waypoint location over time to
produce a more accurate lat/long measuremenfhe minimum spatial error of
the point recorded should be 5m. This typically occly after the count reaches at
least 300, but it is not always the case. Therefore, only record the point when the
minimum spatial distance is at least 5m, sele&ive, and the new wapoint is

recorded with an average positional reading. Be sure to savenitie GPSunit under
the correct namingconvention and write down the number of points (or readings) it
took to reach 5m spatial accuracin the appropriate TEAM field form for whichever
protocol the points are being collectedd.g. for Terrestrial Vertelates use the Camera
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Trap Point Form). This same procedure must be applied every time a new point is
marked in the proposed samplinginit location.

Average Spatial
Accuracy Option

®» & & o~ &

W VGBRIF1
24-8UG-05
; 11:14:178H

Location
| N _38°51.395
L W094°47948°

Elevation Depth

179§ _____&
From Current Location
. Avg | MHop @ OK

Figure 4: Location of AVG option.

7.3.3. Delete a Point (if necessary)

In the instance that a waypoint needs be deleted from the uploaded sampling unit
points, follow the steps below:
I There are two ways to delete waypoints. One is individually and the other way
is to delete all or clear the memory in the GPS unit
I To delete a waypoint individually, hit FINBelect Waypoints, and scroll down
to whichever waypoint needs to be deleted
I Once that waypoint is selected, hit ENTR and move down to the bottom of the
page to highlightDelete in yellow. A submenu will popup asking again if
the point should be deleted.SelectYes
I To delete all waypoints, hit the Menu button from tél Symbols List page for

Waypoints

I The options given here are for finding symbol by name, nearest, selecting a
symbol, changing a reference and delete

I Scroll down to highlighDelete in ydlow and it will then ask to delete all
Once this has been selected, all existing waypoints will be deleted from the

unit

I Itis important to delete any unnecessary points from the GPS unit before field
deployment of the approved iad final Sampling Desigrbegins

7.4. Transfer Collected Field Data to Computer

After the geographical positions for all the new sampling unit points have been collected in
the field, post production of the data includes downloading the collected points to a computer
for transmissiorto the TEAM Portal for approvallhe following steps outline the required
procedurefor downloading and saving field data on a computer
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I Connect the GPS unit to the computer where the data can be transferred into
MapSource

I Once the Garmin GPS unit has baeconnected to the computer and
MapSource is open, locatdransfer on the menu bar and selecReceive From
Device. This will transfer all the points collected in the GPS unit from the field
into the MapSource softwaréigure5)

I Select and Save the colléed points as a .gpx file undeFile, Save As (Figure
6)

I Be sure to éllow the naming conventiorfor savedfield points coming from
different protocols on a .gpx file (replacgite Code by the appropriate three
letter code for your site):

Terrestrial Vedbrates Protocot- CT_SiteCode_Field_ddmmyyyy.gpx
Vegetation Protocol- VG_SiteCode_Field_ddmmyyyy.gpx
Climate Protocol-- CL_SiteCode_Field_ddmmyyyy.gpx

I This file can then be uploaded directly to the TEAM website data interface
portal.

2 CT_CSN_Field_03192009 - MapSource
File Edt Find Transfer View Tools Utiities Help

@ Q3 VM v & 2 QO] LN @

-~
Maps | Waypaints(60) | Routes | Tracks |
Show waypoints in category:
CTCSNCTCSNCTCSNCTCSNT30
Al Categories v = = =
" -~
= T - CTCSNCTCSNCTCSNCTCSN128] [CTCSNZ30
v CTCsNz07 72787 WS6.1940
cesvos W crosmens 4.72786 WSe. 18129 [CTCSNTZ0 _ [CTCSNCTCaNize]  [CTCaNCTCaNzzd)
CTCSN209 p CTCSN209 N4.72784 WS6.16854
Cresnzio W oo 14.74065 Wse. 18127 [CTCSNCTCSNCTCSNCTCSNCTCSN118]  [CTCSNCTCSNCTCE
CTCSN211 P CTCSN211 N4.74063 WS6.16852
CTCsNz12 ' cTCshziz N4.75344 WS6.18126 CTCSNCTCSNCTCSNT14) CTCSNCTCSMNCTCE
CTCSN213 p CTCSN213 N4.75343 WS6.16851
CTCSh214 P CTCSN214 14.75341 WS6.15576 CTCS%CTCSM 10 CTCSN111 CTCSQCTCS#CTCSN CTCSN221
CTCSN21S - CTCSN21S N4.76622 WS6.16849 Rio Coppename
CTCSN216 - CTCSN216 N4.76620 WS6.15574 CTCSNCTCSNCTCEN108 CTCSNCTCSNCTCSN217]
CTCSN217 P CTCSN217 N4.76619 WS6.14299
crCshiz18 W e N4.77900 WS6.15572 } J:CTCFS CTC%]CTCSM 05] FCTC‘S IILTCS CTCSNz1d
CTCSN219 P CTCSN219 N4.77898 WS6.14297 F
CTCSN220 p CTCSN220 N4.77896 WS6.13022 ﬂms CTCSN102 HQCS CTCSN211
CTCSN221 - CTCSN221 N4.77895 WS6.11747
[CTCSN207ESNCTCSN209)
CTCSN222 ' CTCSN222 N4.79176 WS6.13021 [ o _' o _
CTCSN223 P CTCSN223 N4.79174 WS6.11745
CTCSN[CTCSN208
CTCshz24 W e N4.79172 WS6. 10470 7
CTCSN225 CTCSN22S N4.80455 WS6.13019
v CTCSN[CTCSNCTCSNZ04
CTCSN226 P CTCSN226 N4.80453 WS6.11744 7 7
CTCSN227 - CTCSN227 N4.80452 WS6.10468 CTCaNZ0T
CTCSN228 P CTCSN228 N4.81734 WS6.13017 p
CTCshz29 W e N4.81733 WS6,11742
CTCSN230 p CTCSN230 N4.83012 WS6.11740
™ o 3km |
< > overzoom v
< >

1 Waypoint(s) Selected _ Lat/Lon hddd.ddddd>(WGS 84)

Figure 5. MapSource showing collected field points.
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Save As E]

Save in: ’kj GPS_data VI D 2 e E-
\ @ CT_MAK_Proposed_05012009.gpx
4) | =] ¥G_NaK_Proposed_05012009.gpx
My Recent
Documents
?L‘ 3
Desktop

)

My Documents

mrayner on
KP-D4410D1
a
\,) File name: |CT_NAK_Field_05012009.gp v [ sae |
>
My Network  Save as type: { GPS eXchange Format (*.gpx) v ‘ Cancel I

Figure 6. Save as option within MapSource and naming convention

7.5. Upload the Field Data fo the TEAM Portal

Once the field data has been successfully transferred from the GPS unit to the computer and
saved, the nat steps involve uploading the individual protocol files to the TEAM portal.

7.5.1. Upload fo TEAM Porral

I Go to TEAM portal via the TEAM Network website
http://www.teamnetwork.org

I Login under username and passwbr

| Goto myTEAM' data management tool under OData Manageme(fgure
7)

I Select Site from Upload Spatial Data taffrigure 8)

I Select the Protocol (Terrestrial Vertebrates, Vegetation, or Climate) from same
tab

I Navigate to where the field collected gpx file isdated on your computer and
open it underFile

I Finally click on the Submit button to upload the points into the system

I Figure9 illustrates a successful upload of the field collected points into the
system
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Tropical Ecql‘ogy’Ass’ssrﬁenf & Moniic';ring Network

Early Warning System for Nature
DR

About - Network Sites - Protocols - Products - News & Events - myTEAM [ Logout ]

Exciting TEAM Camera Trap Study: see press release and news coverage

myTEAM

Home

The "myTEAM" area is designed for registered users of the TEAM site. Users can update their contact and
professional information by following the "manage your account” link.

Network members have additional tools available to them - they can add news and reports, view photos, and
collaborate using the wiki and projects tools. Some of the network member tools have [help] links to tutorials that
describe how to use them.

Please email help@teamnetwork.org with any problems using the myTEAM area.

Manage Your Account Help

e View and edit your account information e Contact TEAM for help after reviewing
TEAM technical tickets to see if your
question has been already been answered.

Projects and Technical Files

e TEAM projects Data Management
(read projects help for more information)
Bukit Barisan Technical Files

Bwindi Impenetrable Forest Technical

Use the data management tool
Read the Climate data management

Files tool help documentation
e Central Suriname Technical Files e Verify Climate data uploaded for your
e Cocha Cashu - Manu Technical Files site
e Nam Kading Technical Files
e Nouabalé Ndoki Technical Files
-

Figure 7. TEAM portal menu options for data upload

TropicahEcology Assessment & Monitoring Network
i - Early Warning System for Nature

CE— -Seach

About + Network Sites + Protocols + Products + News & Events + myTEAM [ Logout ]
B HELP
Data Management &

Uploaded Spatial Data Upload Spatial Data Edi

Ste Protocol Propose Uploaded Tme | GPS Upload Time Actions

abial Data

3 Site: Bukit Barisan (3 Files) - e =
1 | Bukit Barizan Vegstation - Trees & Lisnas 20090618 1351 = |
Protocol: | Vegetation - Trees & Lianas| | v
2 Bukit Barican Terrestnal Vertebrate 2009.06.18 1350 =8 |
Bukit Barizan Chmate 2009.06-18 1331 an
3 Site: Bwindi (3 Files)
4 Bwindi Chmate a0
5 Bwind Terrestnal Vertebrate B0
& Bwindi Vegetation - Trees & Lisnas an
3 Site: Caxivand (2 Files) Submit
7 Caxuand Terrestrial Vertetrate 2009.08.06 1254 =8 ]
8 Caxiusnd Vegetstion - Trees & Lisnas 2009.07-16 1218 2009-08.05 13:.09 »
3 Site: Central Suriname (3 Files)
g ral Sutinsme 2009.06-22 10.46 Bn
10 Central Suriname 09.06.18 1304 -n
11 Centrad Suriname Terrestnal Vertebrate 2009.06-1810:25 "N |

d Site: Manaus (1 File)

12 Manaus Terrestrial Vertetrate 2009.08.06 1332

Figure 8. Selecting the site and protocol for uploading points.
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Tr'opicdl.»ét ogy Assessment & Monitoring Network

Early Warning System for Nature

— -Seau:h

nts - myTEAM [ Logout ]

| - ICE)

Data Management
Block Data: Caxiuana

& rome | %5 Edt History | L3 Veew vis Google Earth

Vegetation Piot Id Proposed Lattude of Corner (0,0) Proposed Longitude of Corner (0,0) Fieid Lattude of Corner (0,0) Field Longtude of Carner (00) GPS

51 45925

78434

Figure 9. Data Management Table on the TEAM portal.

7.5.2, Enter Field Metadata in Data Table

After field .gpx files have been uploaded to the TEAM portal for each protocol, it is nemgss
and the responsibility of TEAM site persontelmanually enter the requireanetadata from
field formsinto the data table (Figure 1Q)This includes the following information:

¥ Date of Field Reading

¥ Person Name for GPS Reading (who collected the fidhta)

¥ GPS Make and Model

¥ Number of Points (to rach 5m minimum spatial accuracfor each point e.g. 300
D500 points)

¥ For theVegetation Protocol only:

! Bearing ffom (0, 0) to (0, 100)
! Bearing from Q, 0) to (100, 0)
! Start Date of Installation

! End Date oflnstallation
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Tropical Eco ogy Assessment & Monitoring Network

Early Warning System for Nature

—

Data Management Bl wer
Block Data: Nouabalé Ndoki
By tome | (T4 £k ristory | [Th Veew vis Google Earth

)  GPS Reading Date Perzon for GPS Resding Bearing from (0.0)to (0,100)  Bearing from (0,0) 1o (100,0] Start Dste of Instalistion End Date of instalation GPS M

Figure 10. Data Management table ready for editing

7.5.3. View in Google Earth (optional)

After the points have been successfully uploaded to the TEAM portal, it is also possible to view
them within the data portal. The data management table hasOView via Google EarthO

button (Figure 11) Clicking on this button allows the user to view the uploaded GPS data,
along with the already entereg@roposed points, in Google Earth. This should be done to
ensure the spatial relevance and accuracy okthewly uploaded field data.

& Monit

Data Management
Caxiuana : Vegetation - Trees & Lianas

5 tome | | [y BacktoDeta

Google

83 mi

Figure 11: Google Earth view of the data with sampling unit description label.
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8. REVIEW OF FIELD SAMRING DESIGN

Once the final field coordinates and required information is available on the TEAM portal, the RSA
will review he georeferenced points and compare them to the proposed points. The RSA will contact
and work with the Site Manager regarding any discrepancies that violate the Sampling Design
Guidelines. After issues are resolveiflany, the final core study area cand®determined by using

GIS tocreate a convex hull around each camera trap array, a convexltarbund vegetation plots
buffer eachhull according to the minimundistance requirementor that protocol then merge all
polygons togetherSeeAppendix 3 for further tedinical GIS details regarding thiprocess.See Figures
12 and 13 for examples of implemented designs at two current TEAM sites.

Figure 12. Example Sampling Design for the Udzungwas (Tanzania): Core Study Area boundary is represented by the yellow polygon. Total of 60
camera trap points (black triangles) are divided up into 3 groups of 20. Vegetation plots (green squares) are randomly placed and access transects
(gray “U” shaped lines) were generated to easily arrive at the proposed locations.
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Figure 13. Example Sampling Design for Nam Kading (Laos): Core Study Area boundaries / 3 arrays (red polygons) * 30 + 15 + 15 = 60
Camera traps divided up in three arrays (black friangles); 6 vegetation plots (green squares). Entry to sampling units is dependent on existing satellite
camp locations and river access in some areas. Access transects were not generated for this site due to recommendations by site personnel.

9. MODIFICATIONS TO THE FIELD SAMALING DESIGN

For subsequent seasons, if a sampling unit needs to be moved from its original field location, then the
process of collecting a newaypointin the fieldand uploading the spatial data (.gpx file) to the TEAM
portal as outlined in SectiorY needs to be followed. It is important to refer to thespecific fieldTEAM
protocol to ensurethe relocated sampling unitwill be placedwithin the guidelinesof that protocol

Follow these mairsteps if a sampling unit needs the moved from its original location:

¥ Establish and mark the new poii the field Find a new location as close as possible to the
original location and georeference the point. Follow all steps in Sectioar®d be sure to adhere
to the minimum spatial acuracy requirementgee Section 3.2) when collecting the new waypoint.

¥ Mark the new point using the same naming convention, followed by a dot, and a sequential
number. For example, if the namef a camera trap point that needs to be moved is @IDZ-1-
15, then the new camera trap point name would be @IDZ-1-15.1. If a sampling unit needs to
be moved again in the future, then keep increasing the number after the @og(CT-UDZ-1-
15.2)

¥ Fillin relevant field information. Use the TEAM protocol field fornt foe sampling unit that needs
to be relocated to write down necessafigld data information,which should be transcribed to the
TEAM portal.

¥ Transfer andupload the .gpx file containing thenewlocation to the TEAM portal. Then manually
enter field infomation in the data table (see Sections 4 and.5)

The TEAM Remote Sensing Analyst should be notified if the location of a sampling unit needs to be
changed at any time.
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10.

GLOSSARY

Camera Trap Arrayb A set of camera trap points (usually 280) distributedat a density
of 1 camera trap every 2 kra All camera traps in the array samplduring the same 36day
period.

Climate StationbThe set of sensors, data logger, power supplies, and physical base
(tower/tripod) that is assembled to continuously monitointhtological variables at a fixed
point in space

Core Study AreaThis refers to the sularea within the site where TEASMampling units will
be located

Datum B A model of the shape of the earth that defines a geographic coordinate system
The datumused for TEAMspatialdata is WGS84

DEM b Digital Elevation Mvdel; a model describing changes in elevation across an area.

Geographic Information System (GIS)PA computer system for capturing, storing,
qguerying, analyzing, and displaying geographicalitgferenced data.

Global Positioning SystemQ@P§ PA spacebased satellite navigation systethat
providesinformation onlocation andtime. By capturing the signals from three or more
satellites, GPS receivers are able to triangulate data and pinpairbcation.

GPXb The GPSExchange Brmat, or light-weight XML data format, for transferring GPS data
(waypoints, routes, and tracks) between the GPS receiver and a computer, application, or the
Internet.

Map Projectiond The representation of the Earth6urface (sphere) or other three
dimensional body on a plane. All map projections distort the surface in some way and there is
no limit to the number of possible map projections. The map projectiamommonly used for
TEAMspatial data is Geographic (unprgected) or UTMUniversal Trasverse Mercator
(projected)

Rasterb A data structure that uses a grid anckllsto represent the spatial variation of a
feature Some examples of raster datasets are satellite imagery, Aidgtlevation Models
(DEM), and dgital photos or maps. Examples of raster data formats include TIFF, IMG,
Bitmap (BMP), PNG, GIF, and JPEG.

Sampling Designb Refers to the locations (spatial distribution) of sampling units, the time
of year and frequency of successive samplipgriods (emporal distribution), and the length of
time the sampling units are deployed in the field durirgich sampling period (effort)

Sampling Periodb The specified time (e.g., week, month, climatic season) when data is
collected for each protocal

Sampling Uhit B The equipment placed in the field that collects data for each protocol
(camera traps, vegetation plots, and climate statgn

25



Sampling Unit IDDA unique identification that includes the twietter code for the TEAM
protocol, the threeletter sitecode, and the unit number

Site B This refers tathe entire spatial area within which TEAM takes measurements and carries
out monitoring activities

SRTMDB Shuttle Radar Topography Mission DEBF elevation raster data, obtained on a
near-global scale at3-arc second (approximately 90 m) resolution.

Vector b A map data structure using the point or node and the connecting segment as the
basic building block for representing geographic features

Vegetation PlotbThe 1-ha (100 x 100 m) plot where the DBHf all stems of a= 10 cm
DBH are measured annually

11. DATA SOFTWARE AND SOURCES

11.1. Open Source G/S Software

Quantum GIS (QGIS)Ibwww.qgis.org
GRASSGeographic Resources Analysis Support System)ft8p://grass.fbk.eu/

11.2. Saftellite Imagery and Derived Datasefs

USGS (Landsat, ASTERODIS) b http://glovis.usgs.gov
SRTM DEM (Hol¢illed)D http://srtm.csi.cgar.org
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12. APPENDIX 1: MINIMUM SPATIAL DATA CONDITIONS FOR
ESSENTIAL GISLAYERS

Description ofLayers(These must be in digital format for transmission and in geographic
projection, datum W(GS84)

1. Landsat (or similar mid-level resolution) Satellite Imagery
A spatial description should include the following:
Date of acquisition of the image
Scene parametersekample: Landsat 185km by 185km)
Pixel resolution
Name, title, and qualifications of the individual whrocessedthe image, if preprocessing
techriques were applied€.g. atmospheric correction, georeferencing, etc.)

K K K K

Any background data source image must include a metadata file or header. fifais file will include
all of the necessary information if processing techniques need to be applied tcamacle the image for
interpretation purposes.

Other background data sources to be considered:

¥ Quickbird
¥ lkonos

¥ Aster

¥ CBERS

2. Boundary Information (including both the spatial extent of the site area and
protected area, if applicable)

A spatial description shuld include the following:
¥ Latitude and longitude of the perimeters of the site area and protected area
¥ Name, title, and qualifications of the individual who created the data and current email address

A digital boundaries layer should be accompanied hlge following:
¥ A description of the method used to collect the data and date(s) of collection (and when revised, if
applicable)
¥ A description of ancillary data sources usddlexamples include, vegetation maps, historical burn
data, topographic layers, infistructure and network layers
¥ Projection information including:
! Projection name
! Projection specific parameterse(g. zone number, central meridian, standard
parallels, false easting, false northingtc.)
I Datum information
¥ Publication information ® name ard title of the organization/individual creating the data and
current email address
¥ Data sharinglimitations including restrictions on use, circulation, and-ecérculation
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3. Buildings and Infrastructure Information

A spatial description should include th®llowing:
¥ latitude and longitude of each building and relatedtructures
¥ Brief description of each building or infrastructure feature including whether it has:
| Hectricity
I Cooking facilities
¥ Name, title, and qualifications of the individual who createddidata and current email address

A digital building and infrastructure layer should be accompanied by the following:
¥ A description of the methodology used to collect the data and date(s) of collection (and when
revised, if applicable)
¥ A description of andlary data sources use@ examples include historical building maps
¥ Projection information including:
! Projection name
! Projection specific parameterse(g. zone number, central meridian, standard
parallels, false easting, false northing ejc
I Datum informaion
¥ Publication information ® name and title of the organization/individual creating the data and
current email address
¥ Distribution limitations including restrictions on use, circulation, andaieculation

4. Existing Trail (Paths) Information
A spatial description should include the following:
¥ Latitude and longitude of the trail starind end points
¥ Spatial information including length, direction, etc
¥ Brief description of the trail qualityp examples include single track, unpaved, uneven, ease of
navigaion
¥ Adigital trail system layer should be accompanied by the following:
I A description of the method used to collect the data and date(s) of collection (and
when revised, if applicable)
I A description of ancillary data sources usddlexamples include, vegation maps,
historical burn data, topographic layers, infrastructure and network layers
¥ Projection information including:
I Projection name
I Projection specific parameterse(g. zone number, central meridian, standard
parallels, false easting, false northingtc.)
I Datum information
¥ Publication information ® name and title of the organization/individual creating the data and
current email address
¥ Data sharinglimitations including restrictions on use, circulation, and-eérculation

5. Hydrological Information (including lakes, rivers, streams, ponds, swamps,
inundated areas, watersheds, drainage patterns)

A spatial description should include the following:

¥ Latitude and longitude of each hydrologic feature (start/end points if a linear feature, such as a
river, or simple point location if a point/polygon feature, such as a pond)

28



¥

¥

Brief description of the spatial extent of each feature (examples include length, direction, spatial
extent)
Brief description of the characteristics of each feature (e.g. seasonal)

A digital hydrologic layer should be accompanied by the following:

¥

¥

A description of the method used to collect the data and date(s) of collection (and when revised, if
applicable)
A description of ancillary data sources usdd examples include, vegetation mapsopographic
layers
Projection information including:

I Projection name

I Projection specific parameterse(g. zone number, central meridian, standard

parallels, false easting, false northing ejc

I Datum information
Publication information ® name and title ofthe organization/individual creating the data and
current email address
Data sharinglimitations including restrictions on use, circulation, and-c&rculation

6. Land Cover information

A spatial description should include the following:

¥
¥
¥
¥

Soatial extent ofeach vegetation type

Vegetation type name

Brief description of vegetation type

A description of the process used to collect the data and date(s) of collection

A digital land cover product should be accompanied by the following:

¥

¥

Information regarding theclassification scheme (an explanation of the classes included in the
legend)
A description of the classification method uséfiderived from remote sensing dat® examples
include maximum likelihood classifier, Isodata, decision tree classifier
A descriptbn of the remotely sensed input imagery usddlexamples include Landsat, CBERS,
ASTER, IKONOS
The acquisition date of the input imagery in month/day/year format (mm/dd/yyyy)
The gatial resolution (m) and number of rows and columns if a raster product
Projection information including:

I Projection name

I Projection specific parameterse(g. zone number, central meridian, standard

parallels, false easting, false northing ejc

I Datum information
Publication informationb name and title of the organization/individal/collaborators creating the
data and current email address
Data sharinglimitations including restrictions on use, circulation, and-cérculation
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13. APPENDIX 2: GPS GUIDELINES

The deployment and georeferencing of the sampling units in the field is @c@l component of every
TEAM protocol. TheGPS Guidelines provide detailed criteria forproper setup of the GPS unit before
carrying out this process in the field.hese instructions are standardized astiould be followed with
the intention of maintainig a high level of consistency with data collected among all TEAM Network
sites.

13.1. GPS Technology for Field Deployment of Sampling
Unifs

Once the TEAM technical staff has approved the sampling design proposal, the next steps involve the
actual setup/deployment of the sampling units in the field. However, prior to field deployment of the
sampling units, there is some GPS preparation required. First it is necessary to have a basic
understanding of the GPS technology involved and comfortable awareness of2R&S unit

recommended by TEAM for any and af the georeferencing of the sampling units to be collected.

13.2, [Introduction fo Garmin Mode/ 60CSx

The GPSMAP 60CSx has special performarmghancing features that include a removable
microSD?2 card, a high-sensitivity GPS receiver, barometric altimeter and electronic compass.
The Garmin 60CSx boasts a highensitivity GPS receiver that gives the user improved satellite
reception even in heavy tree cover or deep canyons. The barometric altimeteviges

extremely accurate elevation data and the electronic compass can determine heading and
direction, even when maintaining a stationary position. The unit has a large, color TFT display
that makes viewing the screen easy, day or night.
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Figure 1.1: Garmin 60CSx Unit Overview

13.2.1.Sarellite Display Screen

This is the first page that appears once the unit has been turned dhidentifiesthe GPS
satellites within range and the strength of their signalhe GPQunit attempts to attaina

3D fix (whih means that the unit is receiving a signal from at least four or more satellites).
This will be shown with a small satellite looking symbol on the very top of the display
screen and is illustrated with the letters O3DO in the center.

+14:

N 38°51338'|

10

| || ]S
0102030810 13 15 16 27 =5 31 __

W094°47.929

< 3D Satellite fix indicator

Number of satellites within
range and satellite signal
strength

Figure 1.2: Satellite display screen
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13.3. Setup of GPS Unit Prior fo Field Deployment

After general familiarity with the Garmin GPS unit has been attained, the next steps involved are
the technical seup of the GPS unit for use in the field. It is required that the urdtlects data in

the correct time zone, projection and units of measurement. Also, prior to begin collecting data in
the field, it is vitally important to calibrate the compass in order to ensure that navigation to the
designated location of the samplingnits is accurate. These steps (described below) can be
completed in the field station or an open area with good satellite coverage.

TR N)

Tracks Routes Highway

-8 S0

Setup Prozimity Calendar

B D D

Cclculotor Stopwatch Sun & Moon

® =

Hunt & Fish VGmees
2:3858%  24-AUG-05

Figure 1.3. Main menu screen

‘_

13.3.1. Time Zone Set-up

From the Main menu page, go tdetup

Once on the Setup page, seledtime

The unit needs to bepoweredon in the correct time zone wherg¢he points are being collected

Alsg, note that the unit must be in an area where it is able to pick up significant satellite signal to
be able to select the correct time zone.

13.3.2. Units of Measurement Set-up

From Setup, selectUnits

Position format is to be imlecimal degrees(hddd.dddd)
SelectDatum: WGS 84

Change Distance/Speedo metric

Elevation to meters (m/min)

All other units listed belo can be left as their defaults
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Units Setup

Figure 1.4. Unit setup screen

13.3.3. GPS Compass Setup

Go to the Setup menu page.

Scroll all the way down tdCalibration, selectand hit ENTR while Compass is highlighted

Follow the instructions displayed on the unit to calibrate the compass. Once the compass has
been calibratedby turning it clockwise, return to the Main Menu page

From the Main Menu page, hitQUIT twice, or as many times as necessary to arrive at the
Compass display screen From this view it is possible to change the compass display
information. By defaultthere are four boxes of information that can be used for navigation

In order to change the information displayed in any of the boxes, M&ENU. This will bring up

a submenu page. Scroll down tdChange Data Fields and hit ENTR

For every box, it is possie to choose from a list of options to be displayed. It is suggested
that the following options be displayed for wégation purposes in the field:

o Bearing
o Distance to Next
o Heading

o Time to Next
Please refer to thé&igurel.5 as a reference when selectingpmpass display information.

The CompassO red arrow is constantly facing straight ahead or perpendicular to the current
location of the directional bearing. If it veers to the right or the left, than it is necessary {o re
adjust the unitOs physical dit®n in order to return the red arrow to pointing directly ahead of
you, ina perpendicular position. Seei§ure 1.6 for visual reference.
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14. APPENDIX 3: GIS TECHNICAL DETAILS

14.1. INTRODUCTION

The final core study area (CSA) of a site can be computer generated within a @ISeduce the
amount of subjectivityvhen defining thefinal CSA boundary After field locations of all sampling units
are uploaded to the TEM portal and approved by TEAM staff, GIS is used to create a convex hull
around each camera trap array, a convex hull around vegetation plots, buffers around each hull
according to the minimum distance requirement for that protocol, and merge polygonsetbgr as
the final CSA.The GIS Technical Details provide a detailed methodology for impémenting this
processusing ESRIArcMap. However, the approach outlined below can also be executed in another
GIS software package such as open source GEg. Q-GIS)

14.2, Create Convex Hulls

o Open the camera trap and vegetation shapefiles in ArcMap

o In ArcToolbox, go toData Management Tool  Features  Minimum Bounding
Geometry

o Open the field camera trap shapefiléor Input Features

o Name theOutput Feature Class

o SelectConvex Hull from the drop down menu folGeometry Type (optional)

o Leave other fields at default and hidK

I *Note: If there is more than one camera trap array and they are close to each
other, merge the arrays into one shapefile first; if they are not already (e.g.
CAX Sampling Design). If the camera trap arrays are significantly far from each
other, then treat them as separate entities and complete the above steps for
each array (e.g. MAU Sampling Design). This will exclude any large areas
between arrays that are not part of the sampling area, but include areas where
sampling units are placed.

o Repeat steps P through 1.6 for the vegetation plot shapefile

I *Note: In some instances the vegetation plots are located within the camera
trap arrays, so it would not be necessary to create a convex hull around
vegetation plots. The final CSA in this case would be developed using only the
camera trap points. (e.g. COU Sampling Design).
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14.3. Buffer the Convex Hulls

Use theBuffer tool in ArcMapto create aFULL(Side Type) ROUND (End Type) 1.4 km
buffer around the camera trap array(s) convex hull(sidaa 2 km buffer around the
vegetation plot convex hull (if applicable)

14.4. Merge and Dissolve Polygons

If vegetation plots are within the camera trap array(s), then no further action is neeated
this pointand the final CSA for the site is complettf a convex and buffer was performed
for both camera trap array(s) and vegetation plots, then use terge tool followed by
the Dissolve tool in ArcMap to aggregate polygons into one final CSA polygon.
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