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SUSTAINABLE WILDLIFE MANAGEMENT PROGRAMME (SWM)

Millions of people depend on wild meat for food and income. Wild meat is an important source of protein,
fat and micronutrients, particularly for indigenous peoples and rural communities in tropical and
subtropical regions of Latin America, Africa, and Asia. The demand for wild meat is growing, especially in
urban areas. If hunting for wild meat is not managed at sustainable levels, then wildlife populations will
decline and rural communities will suffer increased food insecurity. Recent studies have shown that
overhunting for food is now threatening hundreds of wildlife species with extinction.

Between 2018 and 2024, the Sustainable Wildlife Management (SWM) Programme will improve the
conservation and sustainable use of wildlife in forest, savannah, and wetland environments. Field projects
are being implemented in 13 countries and aim to:

improve how wildlife hunting is regulated

increase the supply of sustainably produced meat products and farmed fish
strengthen the management capacities of indigenous and rural communities
and reduce demand for wild meat, particularly in towns and cities

The SWM Programme is an African, Caribbean, and Pacific Group of States (ACP) initiative, which is being
funded by the European Union with co-funding from the French Global Environment Facility.

For further information:

DISCLAIMER

This document was produced with the financial assistance of the European Union. The views expressed
herein can in no way be taken to reflect the official opinion of the European Union.

The designations employed and the presentation of material in this publication do not imply the expression
of any opinion whatsoever on the part of the Food and Agriculture Organization of the United Nations
(FAO), French Agricultural Research Centre for International Development (CIRAD), Center for
International Forestry Research (CIFOR) and Wildlife Conservation Society (WCS) concerning the legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its
frontiers or boundaries.


http://www.swm-programme.info/

ABSTRACT

Distance sampling at point transects has long been used to estimate animal density, particularly in rugged
terrain and frequently of birds across the world. The point transect method relies on a human observer
recording the distances to all birds seen around each of a series of points during a specified time interval.
The point transects are ideally arranged systematically with a random starting point across the area of
interest. Once the data have been collected the Distance software is used to estimate density and
abundance cross the area of interest.

Since 2017, camera traps have been used in a similar way, with important differences as follows:

cameras are active 24 hours a day, so the number of observations (photographs of animals passing in
front of the lens) per unit time, is much higher than when an observer spends a limited amount of time
at each point;

observations are available for both day and night time;

cameras are less likely, if well managed, to attract the attention of wildlife, or to be avoided by wildlife,
than a human observer, thus fulfilling one of the key assumptions of Distance sampling (animals should
not move in response to the “observer”);

cameras do not have a 360-degree vision angle, so this must be take into account when estimating animal
density;

animals are not “available” 24 hours a day —some are semi-arboreal, many are either diurnal or nocturnal,
and so this must also be taken into account during the analysis.

This document, which is available in both English and French versions, outlines the steps to take when
designing a survey for point transects that use camera traps. The number of points and the length of time
that they are deployed will depend on the effort required for a target coefficient of variation (CV), and on
the number of cameras available. It is advised that at least 50 points are set per survey stratum. For
example, if 1,000 trap-days are required for estimation of density of a given species, that can be 1,000
camera traps for one 24-hour period, or 100 camera traps for ten 24-hour periods, or 50 camera traps for
twenty 24-hour periods. In this document, we assume that we have 50 camera traps, and an area within
which we will set the traps. We describe how to design the survey so that the 50 cameras are placed
systematically, with a random start, using a combination of GIS and the Distance software. The results are
a shapefile of the locations of the points, and a set of x and y coordinates (in excel format) that can be
uploaded to a GPS and /or SMART.
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1. PREAMBLE

This document shows how to design a sampling plan for point transects. Point transects are often used in
rugged terrain or to estimate bird density, with each point being visited by an observer who records birds
from that point during a short set time interval. Since 2017, they have also been used to estimate the
density of terrestrial animals of all kinds, where a camera trap replaces the human observer.

The basis of a point transect sampling design is that all points are located within a predefined study area.
This area can be subdivided into one or more strata. The most practical way to place cameras is to use the
survey design feature of the Distance software to generate a design with geographical coordinates
associated with each point transects. We describe here how to do this, using a real example.

With GIS software and the Distance software, it is now easy to make a sampling plan. Simply project the
boundaries of the study area in UTM, and import the file to Distance.

2. PREPARATION OF SHAPEFILES USING GIS SOFTWARE

Use a GIS manual, such as the ArcGIS 10.4 user guide, or the QGIS user guide, for information on how to
prepare stratum boundaries for a study area. In this version of the Guide we have used ArcGIS but we can
also prepare a QGIS one for people familiar with that tool (which is available free online).

2.1 Projection in UTM
If your shapefile is projected in decimal degrees, you need to convert it to a UTM projection.
Click on the « Arc Toolbox », icon, and select « Data Management Tools » and then « Projections and

Transformations » and then « Project ». With this tool you can create a new shapefile with the UTM
projection appropriate to your area.
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Drag and drop the layer that you want to reproject into the first field of the dialog box that opens “Input
Dataset”. In the second field, navigate to where you want the resulting shapefile to be created, and give
it the same name as the original file, except ending the file with the appropriate projection (in this
example, mokabi_stratum_SWM_UTM33N.shp). In the third field of the dialog box, choose the projection


https://docs.qgis.org/3.4/en/docs/user_manual/

that you need: in this case, an area in the north of the Republic of Congo, it's WGS 1984 UTM Zone 33N.
Click OK to convert the file.
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3. CREATING A SURVEY DESIGN IN DISTANCE 7.3

3.1 Creating a new project
Make sure you have the most recent version of Distance. It is available, free of charge, here:

http://distancesampling.org/Distance/index.html

Install the software, then open it.

Create a new project in the correct folder (where your design will be stored in Windows Explorer).

BBy
Date modified

. Bomassa_Triangle_2019.dat 08/11/201913:34

1. Kabo_2019.dat 04/11/201919:38

‘_-. Bomassa_Triangle_2019.dst 08/11/201913:34

£ Kabo_2019.dst 04/11/201919:38

<

Fie name: [ Mokabi dst

Save astype: |Distance Projects ("dst) v Cancel |

[ save this folder as the defaultfor Distance projects

Select “Design a new survey or simulation”...Next...


http://distancesampling.org/Distance/index.html

New Project Setup Wizard - Step 1: Type of Project X

The new project 'TestShapefle' has been created.
Distance can now help you to set up the project ready for
use. Select from the options below, and click on the Next'
button to step through each of the screens that follow.

If you are not sure what to enter at any point, click on the
‘Help' button or press F1 to find out more about the options.

| want to:
" Analyze a survey that has been completed

(¢ Design a new survey of simulation

(" Use an existing Distance project as a template

C : ¢~ Import a project or command file created in a
Westem tarsier (Tarsius bancanus) previous version of Distance

seen during a line transect survey
of mammals in Sabah, Malysia " Exit this wizard and set up the project file manually
Photo: Norhayati Ahmad

p Proiect

Cancel Next > E

You get a screen of information, read it and then ensure that the “Proceed to Shape Import Wizard” is
selected before clicking on “Finish” ...

New Project Setup Wizard - Step 2: Setup for Designing Surveys/Simulations X

The first thing you will need to do now is to set up your
survey region. Survey region coordinates can either be
imparted from a shapefile using the Shape Import Wizard o
entered/copied into the D ata Explorer [by double-clicking on
the word 'Polygon’ in the Shape field).

Alfter setting up the study area [and stratum) information, you
will need to create a coverage grid. You will then be able to
go to the 'Designs’ tab of the Project Browser to begin
creating new survey designs. Creating a design is the first
step towards creating a simulation, for further guidance on
creating a simulation please refer to the ‘Simulation E ngine'
chapter of the Distance Manual.

Please select an option and click Finish' to continue.

Destinations
' Proceed to Shape Import Wizard
" Egit wizards and return to Distance

Styrofoam model of desert tortoi:
(Gopherus agassizii) used for
training, Nevada, USA.

Photo: Ron Mariow
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The first time you do this you will see an introductory screen with information about importing a shapefile
into Distance.



B3 Import Shape Wizard - Step 1: Introduction X

Vi cms This wizard allows you to import geoaraphic
amall plane data from shapefiles into the project file

during a database.

sSurvey over .

Greenland. Before starting, make sure you have read the
Photo by chapter 'Data in Distance' in the Users Guide.
Tiago A. In addition, you can get more information about

Marques. each step by clicking the ‘Help' button.

Your data should be in a shapefile consisting
of polygons delineating the study region and
any gaps. See the Geographic [GIS) Data
section in Chapter 5 of the users guide.

Polar Bear.
Photo by Tiago
A. Marguesz

[ Don't show this introductory screen again.

Help Cancel |

Now the software asks you to import the study area. Navigate to where you stored it, and click on the
appropriate shapefile.
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On the « File », « Project Properties », menu check that the default coordinate system is set to WGS 1984,
with a « Transverse Mercator » projection, and that the shapefile units are in meters.

In the third step: Coordinate System, look at "Coordinate System Properties", make sure that the
coordinate system is what you assigned to your shapefile: in this case WGS 1984 UTM Zone 33N:



Distance has detected a coordinate
system for the selected shapefile. The
details of the coordinate system and any
projection are displayed below.

If you wish to correct the coordinate system

or projection you can do this after importing

the shapefile These can be viewed and

ammended via the Geographic tab of the
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with the projection of map data set to "Transverse Mercator", and the map units in meters.
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Then click Finish.

You'll then see this dialog box which will ask you if you want to create a coverage grid. Say yes!



The shape import wizard has detected that you have imported into the global

/| project layer. Would you like to create a coverage grid before continuing? You will
; need to create a coverage grid before you can create designs.

H

| Create coverage grid now?

|

Distance will now ask you to create a new layer, which you’ll call "Grid" (make sure that’s what it says in
the “Layer name” box), and make sure the other two boxes say Study area and Coverage (see below). Click
on "Properties" and choose the option “Distance between grid points”. In our example, we have entered

2000 meters between the points. Then click on OK (twice).
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The next box tells you how many points you’ll have in your grid (in this case 109). If you think it’s enough,

carry on by clicking on “Yes”.

10



%¢ Distance - Mokabi

File
He&

Tools Window Help

&

B3 Import Shape Wizard - Step 4: Map Projection

The coordinates of the shapefile you are
importing are associated with a
geographic coordinate system. You are
advised to project your coordinates onto a
flat surface for displaying them on maps
and carnying out geographic calculations
(e.g. for survey design).

Note that the options you choose here will
apply to the whole project.

UbE UIE DAl piujELuUn as uig Image courtesy of Statistics Canada

~rhanafila
Maps and geographic calculations
Geographic coordinate syWGS 1984

Confirm add grid points

Projection of map data: | Transverse Na Q The new layer will have approximately 109 grid points in it.

Map units: Meter Do you want to proceed?

Conversion between coordinate systems

s - won uciaun vpodl
Densification ©
ot |
tolerence: { bty
Help Cancel | | l
| — T B

2 Distance - Mokabi 'F =] X Jl l -

Tools Window Help

File
HE &K
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You'll be asked if you want to import another shapefile. If in addition to the shapefile you just imported
that defines your study area, for example, if you want to generate a design within two or more strata,
then say « Yes » and go through the same procedure. In our example we have just one stratum, so we
click “No”.

The next window shows the structure of your project: you have the Study area at the top (which is the
shapefile you imported) and the Grid you just created just below it.
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B File View Tools Data Window Help
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It's a good idea to check that these are correctly imported. You can do that by visualising them in the Map
tab. Click on the Map tab, and create a New Map.

J B Fle Vie\ Tools Maps Window Help _|=| x|
né B qae F
& Data Maps ]‘ Designs ]ﬂSuweys ]ﬂAnaIyses ] & Simulations ]

BE @ amm| T

| | D New Map Name

Open it with the button that looks like a magnifying glass...

JI File View ¥gols Maps Window Help 5] x|
IR CIFd
B Data ‘M ]L Designs ]ﬂSuweys IﬂAnaIyses ] & Simulations ]
BE » aanm| .
1D Name

...and add both the study area and the grid, one by one, using the “Add layer to map” button..

| M File View Tools Map Window Helg -|=| x|

Jaﬁmtu;}‘/
FORP® @A SF QRN W

The first layer by default here was Grid, and clicking on it added it to the Map.
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! Distance - Mokabi - [Map 1: [New Map]]
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Add New Layer again and use the scroll arrow to choose Study area. Add it...and it will appear on the Map.
It will overlay Grid, but just like in any GIS software, you can push it to underlay the Grid.

!’ E o 9 = O —
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@ o 8 8 8 0 8 @ @ 0 O @ 0O o o

@ @ B O 8 8 @ o @ 8 @ o

0174121 v:359897.30

jx:707628 65 V:363708.62

If it all lines up nicely, we can close the Map and create a new design for our point transects.

| i File View Tools Map Window Help |
o @ @ @8 | 2
FOME BB - % F @AM W ]

v Grid
a

[ Swdy area
.u

F 702217 65 ':353363.27

3.2 Create and evaluate a design

We can create our first design. Go to the Design tab, and click on the small yellow triangle ("New Design").
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ﬁ File View Tools Designs Window WHelp -3
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Open it (click on the grey ball on the left).

— \
! Disflance - Mokabi - [Project Browser] ;@i

| & Jrile View Tools Designs Window Help - = x|
o @ @ @e & I
1 { Data ].Maps ‘B Designs ]ﬂ Surveys ]Analyses ] m Simulations ]
- St e e A R EA B

- CP Mean | CP Min | CP Max | CPSTD
08/11/201919:13:05

Make sure that the first box is set to "Point" and the second to "Systematic grid sampling", then click on
"Properties".

Distance abi - [D et: [Set 1]]
View Tools Design - Inputs Mnow Help
e B e aa g
Design

Name:  [New Design
Created: 08/11/201918:55:41
Run:

Type of Design

Sampler: | Pojnt grupegg |
Systematic Grid Sampling
Description I

The systematic grid point sampling design randomly superimposes a systematic .
point grid of fixed dimensions and rotation onto the survey region.

sjnsay

This is where you tell Distance how far apart the cameras will be placed, or alternatively how many
cameras you want to set up. In the latter case, Distance calculates the spacing between the cameras for
you, depending on the shape and size of the polygon. Click on the "Effort Allocation" tab, "Point Spacing"
and select Kilometers. In our example, we have 50 cameras, so we enter 50 in the "Effort" column Distance
will indicate that the cameras will be 2,986 kilometres apart (almost 3 km).

If there were two strata, there would be two lines, not one (so there would be the id 1 line and then
another one —id 2 — below it). You can have different numbers of cameras in each stratum.
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Jk File View Tools Design-Inputs Window Help
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Cancel |

Then click on "Run" and on the second button (Create new survey) to examine the first possibility of your new

sampling plan.
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|

’ ® ﬁ;‘ eate new survey and generate a new sample
verforthe survey. hased onthis desian

— New survey
Survey set:

Set1

New survev nam|New Design
|¥ Open Survey Details window during run

New layer name{New Design

E

ok | cancel |

ﬁ File View Tools Surveys Window Help
| hé 8@ a8 |2

| B Maps | B\ Designs

A& Data

Set Set

'#4 Surveys
B e AR BED RS

]ﬂAnalyses ]‘. Simulations ] u

Create

#points | #lines | Max Cov | Real Cov | Cov Prop | Line length

08/11/2019 45

141.37 141.37 0.00



Now look at the new sampling plan (you can access it in the "Surveys" tab if it is closed)
If the operation has been executed successfully, the last tab on the right will be green.

et: [Set 1]

J“ File View Tools Survey-Results Window Help

Bk 1A d

|Design engine output

Survey Plan Results:

DESIGN CLASS: Systematic Grid Sampling

SAMPLER CLASS: Point

SAMPLE LAYER: New Design

STRATUM LAYER: Study area

Effort definition by Sampler.

EFFORT UNITS: Kilometre

Deal with boundary regions by using Minus sampling.
COVERAGE PROBABILITY GRID: Assume even

GRID LAYER NAME: Grid

COVERAGE PROBABILITY FIELD NAME: New Design

STRATUM LAYER COORDINATE SYSTEM: Projected
DESIGN COORDINATE SYSTEM: Non-earth

NECTAM _TIMTTC - Mesm

<

Click on Next and you will see the camera locations.

' Distance - Mokabi - [Survey 2: [New Design] Set: [Set 1]

IM File View Tools Survey-Results Window Help
o @ @@a &

ISurvey map

FORPR

[V New Design
o

B@ @AM W

|V Study area
|

L

6o

I $X.704020.29 \¥:364977.21

Click Next again and you will see the geographical coordinates of each camera point.
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! Distance - Mokabi - [Survey 2: [New Design] Set: [Set 1]

JM Eile View Tools Survey-Results Window Help == x|
e 8 @ @an & .
| [Sampler location list EI L] et > I I

Sample layer name: New Design
Type of sampler: Point
Number of samplers: 43

leing] »

sjndu)|

List of samplers:
x-coord y-coord

|

Sampler 1
718203.5 343135.
Sampler 2
T721189.5 343125.
Sampler 3
712231.5 346111.
Sampler 4
715217.5 346111.8
Sampler 5

710703 £ 24111 O

< | m ] »

Bon

@

These points have been saved as a shapefile, called New_Desi.shp and are located in the Project Distance
folder that ends with .dat (in this case, in Mokabi.dat). You can use this shape file directly in your GIS when
creating maps for teams to follow, or for any other purpose when you want to illustrate the location of
the points.

Organize ~ Share with ~ New folder ==~ O @ |
D> b Eni -
| Ndoki landscape Docgm... Arrange by:  Folder ~
Mokabi.dat
| Newsletters
>} Ngombe 2019 Name =
I Odgzala 2019 __ [#]) DistData.mdb
4 | SWM ﬂ @ New_Desi.dbf
> | Distance workshop 2019 New_Desi.shp -
4 | Study design New_Desi.shx i
| ~$Mokabi.dat New_Desi.prj
| Bomassa_Triangle_2019.dat 3 Grid.dbf
| Kabo_2019.dat Grid.sbn
” | Mokabi.dat Grid.sbx
{ WCS-Congo_Research_Library-201¢ Grid.shp
| CNIAF maps Grid.shx
> | mbeli stuff Grid.prj

When you are satisfied with your final drawing, you can copy the corresponding shape file from the.dat
folder, paste it into the final survey design folder, and rename it (in our case we could call it
Mokabi_finaldesign.shp).
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3.3 Preparation of the transect start and end coordinates

In the window with the transect coordinates, click on the "Copy Results to Clipboard" icon to copy all the
transect start and endpoints.

? Distance - Mokabi - [Survey 2: [New Design] Set: [Set 1]]

| & File View Tools | Survey- Results Window Help

04 6 8 o e TSR

Copy Map To Clipboard

ISampIer location lis

A Increase Font Size

Sample layer name: - )
Type of sampler: A Decrease Font Size

Nurber of samplers: Set Current Font As Default

List of samplers: Preferences ...
x-coord y-coorc -

Close

Sampler 1

718203.5 343125.8
Sampler 2

721189.5 343125.8
Sampler 3

712231.5 34€111.8
Sampler 4

715217.5 346111.8
Sampler 5

7107Nn2 €& 24A£111_©

< |

Paste these values into an Excel file:

%, [ condit

@ Forma

Clipboard Font Alignment Number 3
3 £ . Epcellst

=
>
]

c10 - fe A

A | B | C | D =
1 |Sample layer name: New Design L
Type of sampler: Point
3 |Number of samplers: 49

List of samplers:
x-coord y-coord

Sampler 1
718203.5 343125.8
10 | Sampler 2
11 | 721189.5343125.8
12 | Sampler 3
13 | 712231.5346111.8 M
Sheet @ : «| | >
e O ———F+—+ 100%
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If you increase the width of column A, you will see that all the information is in that column. We need it to be
divided into three columns: Transect (this is the unique identifier of each point transect); x-coord and y-coord. We
will therefore divide the single column into three columns using Excel's "Text to columns" tool:

HS- Book1 - Excel
File Home Insert Pagelayout Formulas Review View Q@ Tell me
¥ ik = B
el D [REam YIi~ b,z 8
Get External  New Refresh Z| Sort Fitter . =L Text to | Wha
Data - Query - L® All - Iy Advanced | colymng Analy
Get & Transform | Connections Sort & Filter Data Tools
Al o Je Sample layer name: New Design
A B C | D E
1 |Sample layer name: New Design
2 |Type of sampler: Point
3 |Number of samplers: 49
4
5 |List of samplers:
6 x-coord y-coord
7
8 | Sampler1
9 718203.5 343125.8
10 | Sampler2
11| 721189.5343125.8
12 | Sampler3
13 | 712231.5346111.8
Sheetl @ 1
Ready Count 103 | HH

In the dialog box that appears, make sure the "Delimited" button is selected, then click Next.

ling 4 Title Subtitle 5

(O Book1 - |

Formulas Review  View

H 9

File Home Insert

Page Layout

/= A n Clear ¥
D FI:l D Zl R | E The Text Wizard has determined that your data is Delimited.
) apply
Get External ~ New Refresh | Sort  Filter T A; o £ Text to =4 If this is correct, choose Next, or choose the data type that best describes your data.
Data ~ Query~ LO® Al ' Advanced | colymns
Original dat.
Get & Transform | Connections Sort & Filter Data Tog riginal data type

Choose the file type that best describes your data:

@U Delimited - Characters such as commas or tabs separate each field.

() Fixed width - Fields are aligned in columns with spaces between each field.

Al M Jr | Sample layer name: New Design

A B C D

1 |Sample layer name: New Design

2 |Type of sampler: Point

3 |Number of samplers: 49

& Preview of selected data:

5 |List of samplers:
1lsample layer name: New Design o

6 x-coord y—coord ype of sampler: Point ‘E

7 . umber of samplers: 49 =
4

8 Samplerl [slist of samplers:

gl 718203.5 343125.8 6] x-coord y-coord i

10 | Sampler 2 p N

11 721189.5 343125.8

12 | Sampler 3 L -

13| 7122315 3461118 — nets | [ g
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In the dialog box, choose "Space" as the delimiter. And then "Next"...

ing 4 litle Subtitle |+

H 9 O -

File Home Insert

Page Layout  Formulas Review  View %
Convert Text to Colu zard p20 L

e A Clear
D FD Zl‘ Re | E E This screen lets you set the delimiters your data contains. You can see how your text is affected in the
Get External  New Refresh z| Sort Filter SaPPY | ekt to preview below.
Data~  Query~Ll® Al T advanced  columns Delimiters
Get & Transform| Connections Sort & Filter Data Toa
i
Al < Jv | Sample layer name: New Design ["] semicolon Treat consecutive delimiters as one
G
e Text qualifier: " B
Space
A B C D |
1 |Sample layer name: New Design Clother:
2 |Type of sampler: Point
3 [Number of samplers: 49 B
4
5 |List of samplers:
6 x-coord y—coord ample [layer ame : e esign -~
ype £ ampler: [Point E
7 umber fof amplers: {49 =
8 Sampler 1 ist £ amplers:
g 718203.5 343125.8 —coord y-coord o
10 | Sampler 2 p n
11| 721189.5343125.8
12 SzmpliEr 2 Cancel ‘ [ < Back ] [ Next > ] l Finish
13| 712231.5346111.8
e | —~

..and then « Finish ».

Convert Text to

This screen lets you select each column and set the Data Format.

Column data format

General
‘General’ converts numeric values to numbers, date values to dates,

Text and all remaining values to text.

() Date: | DMY E

() Do not import column (skip)

Destination: | $A$1

Data preview

eneral eneraGeneral
name : New Design
|sampler: [Point

lsamplers: 49

lsamplers:
y—coord
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You now have a file like this one: "Sampler" is the unique ID of each point transect (1, 2, 3, etc.). For the
moment, this unique identifier is in the same column as the y coordinate, so we have to do a little Excel
manipulation to get them into their own column.

H o O - Book1 - Excel H -0 X
File Home Insert Pagelayout Formulas Review View Q Tellm Maisels, Fi... ,Qr Share
E FD | @ 8] Y BB E‘? @ | {3 Data Analysis
Get External ~ New D Refresh il Sort  Filter . Data  What-If Forecast Outline
Data ~ Query~ L® | All- # Tools ~ Analysis - Sheet -
Get & Transform| Connections Sort & Filter Forecast Analysis ~
Al = e Sample A
A B | C | D | E F | G L=
1 |Sample layer name: New Design
2 |Type of sampler: Point
3 [Number of samplers: 49
4
5 |List of samplers:
6 x-coord y-coord
7
8 Sampler 1
9 718203.5 343125.8
10 Sampler 2
11 721189.5 343125.8
12 Sampler 3
13 ] 712231.5 346111.8 -
Sheetl @ 1 »
Ready Count: 4 5 o - ] + 100%

Scroll down to the bottom of the excel file...

H - O - Book1 - Excel o x

File Hom | Inser | Page | Form [[BETEN Revie| View| Q Tellm Maise.. 3. Share

E FIZID @ Y| B B 3 [Epatahr

Get External  New Refresh Sort & Data Forecast Outline 4
Data~ Query~ LO All~ Filter~ Tools ~  ~ v
Get & Trans... | Connections Analysi | A
€105 @ Jo | 364027.8 ~
A | B C D |
103 718203.5 364027.8
104 Sampler 49
105 721189.5| 364027.8_'
106
107
108 -
| Sheetl | @ . y
Ready HH g - | + 100%
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Select the columns with the x and the y coordinates ... and (in the Data tab) activate "Filter".

H S (Gl Book1 - Excel - Bookl - Excel
File Hom|Insert|Page |Form [DEIEY Revie'| View| Q@ Tell m Maise... Qr Share File Home Insert Pagelayout Formulas Review View QT
B PC T2 Y)[r) &) a8 B0 B e s B2 B A
Get External  New Refresh Sort & Data Forecast Outline > Get External  New Refresh | Sort Data = What-If Forecast|
Data~ Query~L® All~ Filter - Tools~ ~ ~ 2 Data - Query~ L& All~ Q2!s ~ Analysis = Sheet
Get & Trans... | Connections Analysis lal Get & Transform Connections Sort & Filter Forecast
€105 9 Je | 364027.8 ~| c105 = Jv | 364027.8
A B C D - A B C D | E
1 |Sample layer name: New D 1 |Sample ~ |layer |~ name: ENew Desig|
2 |Type of sampler: |Point 2 |Type of sampler: |Point
3 |Number of samplers: 49 3 |Number of samplers: 49
4 4
5 |List of samplers: 5 |List of samplers:
6 x-coord y-coord 6 x-coord y-coord
7 7
8 Sampler 1 8 Sampler 1
9 718203.5 343125.8 9 718203.5 343125.8
10 Sampler 2 10 Sampler 2
11 721189.5 343125.8 « 11 721189.5 343125.8
Sheetl (O] ‘ » Sheetl @ 1
Average: 357116.0864 Count:210 Sum:52496064.7 | [ | Ready Average: 3571160864 Count:210 Sum:524960647 | [

In the column that contains the unique identification number of each point transect (column C, here), use the filter
to select the empty lines....

oS-
File Home Insert Pagelayout Formulas Review View ) Tell
Vel MOEE
NEEREE MO
Get External  New Refresh z| Sort | Filter =~ Data What-If Forecast O
Data - Query~ LO | All~ " Tools - Analysis v Sheet
Get & Transform | Connections Sort & Filter Forecast
C105 < I 364027.8
A ‘ B | C | D | E
1 |Sample ~ layer |~ name: |-¥|New Design
4 |
7_
106
107
108
1NG
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Delete them...

Book1 - Excel
Home Insert Pagelayout Formulas Review View @
Ve LOEIEEE
E FI:I - [5 a| - B[ ? o
Get External  New Refresh z| Sort Filter = Data What-If Forecast Outline
Data ~ Query~ Lo All~ % Tools - Analysis - Sheet -
Get & Transform Connections Sort & Filter Forecast

, Calibri - ~|11 A ATE-

A =
B I

J% Cut B C D E F
1] ~ layer |~ name: |-¥|New Design
By Copy

7 [ Paste Options:

e

10€ A
Paste Spedial...

10¢ Insert Row
11C Delete Row

Clear Contents

Clear the filter....

H 9 O -

File Home Insert Pagelayout Formulas Review View Q Tell

=iy TG

o) | 7,2 | [3=s TEE
Get External ~ New Refresh z| Sort Filter Data  What-If Forecast ¢

Data ~ Query~ L®  All- ¥ Tools - Analysis - Sheet

Get & Transform| Connections Sort & Filter Forecast
A6 - Je
A | B | C | D | E
1 |Sample v layer |~ |name: ¥ New Design
2 |Type of sampler: Point
3 |Number of samplers: 49
4 |List of samplers:
5 | x-coord  y-coord
6 | Sampler 1
7 | 718203.5 343125.8
8 | Sampler 2
9 | 721189.5 343125.8
10 | Sampler 3
11 | 712231.5 346111.8
Sheetl ® [l

Ready Jas ] |
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Manually delete the first four lines, so that the only remaining headers are the x-coordinate and the y-
coordinate... Then name the first column "Transect". This is where the unique ID will finally be located.

H S [V Bookl - Excel H 9 Bookl - Excel
File Home Insert Pagelayout Formulas Review View Q Tell me.. File Home Insert Pagelayout Formulas
K 4
EEEEE  MOEEIERIE it
Get External ~ New Refresh z| Sort |Filter Data  What-If Forecast Outlin Get External rt  Filter Data Vv
Data~  Query~ O  All~ T Tools - Analysis = Sheet - Data - Q Tools ~ A
Get & Transform| Connections Sort & Filter Forecast Get & Transform  Connections Sort & Filter
Calibri ~/11 - A A"E2-9 9 .
Al B IS d-A-l-%0 Al - X « fr | Transect
= i | 2.
— % il t— ) A S
1 |Sample Bs Copy - layer Bname: ENe_w Design 1 Transect x-coord  y-coord
2 |Type N of sampler: Point 2 Sampler 1
y Paste Options: . —
3 r\!umbe( D : of samplers: 49 3 | 718203.5 343125.8
4 |List 0 of samplers: 4 Sampler 2
2 J Paste Special... ’S"°°°I’d y-coord . 5 | 721189.5 343125.8
ampler
7 | Insert 718203.5 343125.8 8 sampler :
. | - - 7 712231.5 346111.8
g | . S;znisseers 343125 2 8 Sermpler 2
- Clear Contents : : 9 715217.5 346111.8
10 . ol Sampler 3 10 | Sampler 5
3y ormat Cells...
11 - 712231.5 346111.8 =
7—*‘ Row Height.. . 11 718203.5 346111.8
Hide Sheetl @®

Average:49 Count 16 Sum:49

s B o -

Activate the filter again, and filter the x-coordinate column again... and select the cells containing the
word "Sampler". Then, in the Transect column, copy the IDs from column C (keep the filter while you do
this) using a formula...(see example below)

Home

Insert

Page Layout

Formulas

R % a2 Y
Get External ~ New Refresh Z| Sort | Fil Get External  New Refresh So
Data~ Query~ L& All~ Data ~ Query All
Get & Transform | Connections Sort & Filte Get & Transform| Connections

A2 - fe c2 - X v fr

1 |Transect |~ x-coorg-T y-coorg - 1 |Transect | ~ x-coord-¥ y-coor¢ v

2 | Sampler 1 2 |=C2| |Sampler i 1}
4 : Sampler 2 4 | Sampler 2

6 : Sampler 3 6 : Sampler 3

8 : Sampler 4 8 : Sampler 4
10 | Sampler 5 10 | Sampler 5
12: Sampler 6 12: Sampler 6
14 | Sampler 7 14 | Sampler 7
16: Sampler 8 16: Sampler 8
18: Sampler 9 18: Sampler 9
20 | Sampler 10 20 | Sampler 10
T Sheetl | @ Sheetl | @

Ready 49 of 98 records found Point 49 of 98 records found

Ho

me Insert Page Layout
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...and then copy this formula all the way to the bottom of the Transect column.

H o

File

E

Home Insert Page Layout

—

F = ’T‘% a| E
=iy e 2
Get External ~ New Refresh il <
Data - Query - L® All~
Get & Transform | Connections
A2 - by
A B , C ,
1 Transect ~ | x-coorg-Y | y-coord ~
2 1_Samp|er 1
4: Sampler 2
6 : Sampler 3
8 : Sampler 4
10: Sampler 5
12: Sampler 6

Home Insert

Page Layout

5 BT [aZ it
Get External  New D Refresh il Sorl
Data ~ Query - L& All~

Get & Transform| Connections Sor

A2 2 I =
A B | ¢ |
1 Transect ~ |x-coord-¥ y-coorg ~
2 1|Sampler 1
4 2(Sampler 2
6 3|Sampler 3
8 4|Sampler 4
10 5|Sampler 5
12 6|Sampler 6
14 7|Sampler 7
16 8|Sampler 8
18 9|Sampler 9
20 10[sérhpler 10

Sheetl

Ready 49 of 98 records found

®

Aver

Disable the filter, and select the Transect column. Copy the contents of the entire column (remember that
it contains formulas, which we will convert into numbers).

Then - in the same column - click on "Paste Special" and choose "Values". This is the choice indicated here
(Paste Values, then the first option with 123). This copies the column onto itself, but without the formulas.

H 9 & = H 9 - Bookl - HS -+
File Home Insert Page Layou| File Home Insert Pagelayout Formulas [EBEICHE File Home Insert Pagelayout Formulas
= F o & P A H Y N
EEIPEOE S IrEE] MO e M
Get External  New Refresh z Getgternal  New Refresh | Sort | Filter 7 al  New B Refresh z| Sort | Filter C
Data ~ Query ~ [& All - Query ~ L® All~ p Query ~ L® All - A Y/ To
Get & Transform  Connections Get & Transform | Connections Sort & Filter &= Tensienm | CermesteTs Sort & Filter
. Calibri ~11 ~ A A% 9 .
Al . kAL - A= £ i . £
BIE&'A'f'do-‘).o‘
A B C A X cut E A B C D E
1 [Transect ~ |x-coorg ¥ y-coord 1 |Transect B Co 1 iTransect ~ i1x-coord ~ |y-coorg ~
2 1|Samnler 2 — Py - 2 | 1liSampler 1
3 (TS’:'“?“'A”) 343125 3 D 3 | 7182035 343125.8
4 2nowing A 4 [ Los L Led (% [ - 4 | 2iSampler 2
5 721189.5 343125 5 P Sl S 5 ] 721189.5 343125.8 IT:ste
6 3|Sampler 6 O Lk % |6 3iSampler 3 O "}' '«?7'
7 Insert Copied Cells - ) x A
7 712231.5 346111 o om | 7 712231.5 346111.8 P
8 4|Sampler 8 Delete Ml g | 4!Sampler 4 & Lt
9 715217.5 346111 9 Clear Contents Paste Values | g 715217.5 346111.8 Paste Values
10 5|Sampl 10 nE AR ! ay .
amprer Format Cells... 123 1123 11 10 S\sampler > w s ‘172‘5
11 718203.5 346111 11 [ —— 11 718203.5 346111.8 e o
i = ther Paste
Sheetl @ E gf)lumn Width... .‘; o o Sheetl @ o o oo
Ready Select destination a Hide Lo U Select destination and press ENTER or choose P... 4 Avera Y Lo L
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Now we can shift all the numbers in the Transect column down one place, so that each Transect ID is on
the same line as its x and y coordinates.

To do this, we go to the first identification number in the transect column, right-click and choose "Insert",

then choose "Shift cells down". The entire column of humbers will be moved down one cell.

[ Paste Options:
A2

ik

o

ik

Paste Special...

[ Al SO Smart Lookup
‘Transect

Insert...

1

Delete...

Clear Contents

=] Quick Analysis

Filter

Sort

O 0 N AW N

i

Insert Comment

=
o

Format Cells...

=
s
|
fiirl

Mafima Mamn

Insert Pagelayout F

5 g (3%

Get External  New Refresh | Soi
A
Data - Query - L& All~

Get & Transform Connections Sc

A2 < S

A B | C
Transect v | x-coord ¥ |y-coord *

.Sampler 1
1 718203.5 343125.8
Sampler 2
2 721189.5 343125.8
Sampler 3
3 712231.5 346111.8
Sampler 4
4 715217.5 346111.8
Sampler 5
5 718203.5 346111.8

Sheetl @

Ready

2B v ®(Noe v bswn e

E | A=A
Get External |3{J Cut
Data ~ Q By Copy

|_. Pick From Drop-down List...

—

oS- :
File Home Insert Page layout For
[ r
& ?EI il [":3' &l
Get External ~ New Refresh z| Sort
Data ~ Query ~ LO All~
— - Sort &
Insert
A2 =C2
Insert
() shift cells right
.
L () Entire row
2 -
() Entire column
3
q!
QK
5
6
7 712231.5 346111.8
8 4 Sampler 4
9 715217.5 346111.8
10 5 Sampler 5
11 718203.5 346111.8
Sheetl @
Ready
H S- s
File Home Insert Pagelayout Fof
&7 F
B R - | &= AD
Get External ~ New Refresh | Sort
Data - Query - Lo All -
Get & Transform| Connections Sort
oL AR
A2 Calibri _11 A A
BIE&'A';'%%;
A Cut
1 |Transect re v
o[ %@ Copy 7
4 1 [Ty Paste Options: 2
| o E
6 0 | 3
& Paste Spedial... 2
10 | 5
1% Insert Row 6
14 Delete Row 7
16 Clear Contents 8
18 | 9
20 | Format Cells... 10
5 Row Height...
Ready 49 of98re Hide Averag

All we have to do now is use the filter to delete all the lines containing the word "Sampler", and the file is
ready. Save it under "Waypoints_PointTransects_Mokabi.xlsx". This file can be downloaded to your GPS

and SMART-ER sampling plan.
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