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Meet Farmer Brad (Wooldridge Family Farm)

The Wooldridge Family, Brad and Tracy and daughters, Sophie and Emily, live at Arthur River,
half way between Perth and Albany.

They run a mixed cropping and livestock farm. Crops cover about half the area and include
Barley, Oats, Canola and Lupins. The remainder is pasture and on this run up to 2000 composite
and Suffolk ewes, supplying store prime lambs for a feed lotter.

Over the past 20 years the farm has been assisting researchers with areas to run projects. This
includes fitting his sheep with GPS tracking collars to be better understand how they utilise
paddock resources. The data you will using for the practical is from one of these sheep!
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Analysing GPS tracking data computer practical

Important links (you will need to copy these links in order to complete the
computer practical)

Activity 2.1: Paddock (Wooldridge)

https://services4.arcgis.com/panNT1e4COILr8V9/arcqgis/rest/services/Paddock (Wooldridge)/FeatureServer

Activity 2.3: Animall65 (Wooldridge)- Raw data

https://services4.arcgis.com/panNT1e4COILr8V9/arcqgis/rest/services/Animall65 (Wooldridge) Raw_data/FeatureServer

Activity 3.1 onwards: Animall165 (Wooldridge)

https://services4.arcgis.com/panNT1e4COILr8V9/arcqgis/rest/services/Animall65 (Wooldridge)/FeatureServer
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GPS LIVESTOCK TRACKING DATA ANALYSIS PART 1

Part One:

1 Getting started in ArcGIS online

1. Open up ArcGIS online

1.1 Turn on your computers and in google/safari/firefox search
WWW.gpscows.maps.arcgis.com/

e Sign in with your login

details: Sign in to GPS Cows @esri

Username

Password

[ Keep me signed in

SIGN IN

Forgot password? Forgot username?

e Select the map tab

aan |
Home GalleSceme Groups Content Organization bt Jaime ¥ |Q

GPS Cows

You will come to a screen that looks like this:
Home v My Map

[E] Details  # Add ~ | BBBasemap | [E] Analysis FlSave ~ © Share & Print ‘ @ Directions (& Measure [lll Bookmarks
(1] S 1

Make your own map m

It's easy to make your own map. Just =

follow these steps: @

1. Choose an area. MORTH AMERICA EUROPE

Pan and zoom the map to an area or
search by its name or address.

"
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1.2 Check you are added to your class or school group

e Select the “Groups” tab

Home Gallery Map Scene MyContent My Organization

My Groups

@ esri australi

%4 CREATE A GROUP

1.2.1 If you have not been added to your class or school group, get your teacher to share the
URL link of the group with you

Teacher tip: See “troubleshooting” for a refresher on how to create student accounts and a
group for your class/school

Qniversity GPS livestock tracking practical
AUSTRALIA

Page 5 of 49

.

Rabobank



AUSTRALIA'S

GREATEST
EXPERIENCE
Part Two:
2 Importing layers into ArcGIS online
2.1 Importing paddock boundary files
2.2 Importing GPS data
2.3 Visualising raw and bad data

2.1 Importing paddock boundary files

e Select the “Add” tab > Add layer from web

[Zl Detsils  # Add - | * Edit  §HBasemap | [ Analysis
Sesarch for Layers
About
Browse Living Atlas Layers
Contents

Add Layer from Web
» "
ST add Leyer from File

MNorth Hi Add Msp Notes

o Enter the Paddock file “Paddock (Wooldridge)” link next to URL:

https://services4.arcqgis.com/panNT1e4COILr8V9/arcqis/rest/services/Paddock (Wooldridge)/FeatureServer

Add Layer from Web

Whiat type of data are you referencing?

An ArcGIS Server Web Service

URL: | http://Paste link here

Usze as Basemap

‘ BROWSE FOR MORE LAYERS ‘

ADD LAYER CANCEL

e Click Add Layer

.
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2.1.1 Changing the base map to imagery

e Select the “Basemap” tab and choose “Imagery”

[ElDetwsils  # Add ~ | / Edj

O Abouwr [I] Contamt |=

E North Huberts Ridge
[ North Dummy Hole Paddock [
O NomhPaddock
O Dam

[] Paddocke0 (Shep.Hill)

Waooldridge Paddock - Wooald( -
[ Paddock

1 Dam buffer

[ World Sails Harmonized Worle
[0 World Soils Harmonized World Soil Datsbass - Chemistry

+ @ Topographic

2.1.2 Editing layers

e Change the symbology of the paddock boundary layer, by selecting your paddock
boundary layer > Change style button E—
[E] Details # Add ~ | BB Basemap | [l Analysis
i = {
Contents
P T Change Style
in éc f&:m Paddock (Wooldridge)
blmagery
o Choose an attribute to show
Show location only -

9 Select a drawing style

Location (Single symbol) o

¢ Under “Choose an attribute to show”, select
“Show location only”

¢ Under “Select drawing style”, select “Options”
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* | Select Next, then select “Symbols”
* |Once you are on this page choose “Fill” and select “No colour”
/
i
FILL OUTLINE
I—' ] No color
Suggested
-
m CANCEL
e Choose “Outline” and select a colour of your choice. You can also adjust the width of
“Outline” line
e Select “OK?”, then click “Done” at the bottom of the page
Your paddock should now look something like this:
niversity GPS livestock tracking practical
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2.2 Importing GPS data
e Select the “Add” tab > Add layer from web

[El Details  # Add ~ | # Edit BBBasemap | [l Analysis

Search for Layers
0 About

Browse Living Atlas Layers

Contents
Add Layer from Web

D
ST add Layer from File

Morth Hi Add Map Notes

2.3 Visualising raw and bad data

e Here you will add some raw GPS data, that is, GPS that is yet to be cleaned and removed
of erroneous or bad data points.

GPS data “Animall165 (Wooldridge)- Raw data” link:

https://services4.arcgis.com/panNT1e4COILr8V9/arcqgis/rest/services/Animall65 (Wooldridge) Raw_data/FeatureServer

Add Layer from Web

What type of data are you referencing?

An ArcGIS Server Web Service =

URL: ||'\1'tp:f’.-"Paste link here

| Use as Basemap

‘ BROWSE FOR MORE LAYERS ‘

ADD LAYER CAMNCEL

e Select “Add Layer”

e Update style, selecting any colour dot
and symbol you like (follow the change the
symbology steps above- same as you did for
the paddock boundary file)

e Select “Done”

Your map should look something like this:

niversity GPS livestock tracking practical
AUSTRALIA

Rabobank Page 9 of 49


https://services4.arcgis.com/panNT1e4COlLr8V9/arcgis/rest/services/Animal165_(Wooldridge)_Raw_data/FeatureServer

AGRICULTURE
AUSTRALIA'S
GREATEST
EXPERIENCE

QUESTION 1 — Look at your map. Can you identify any GPS points that might be considered
as “bad data"? Write below where these GPS points are located.

See screenshots below for examples of erroneous GPS data

Below are some screenshots of erroneous data for Animall165. QUESTION 2: Can you identify
the reason why we are seeing erroneous data in each screenshot? Write your answer next to
each screenshot.

Known GPS error

Typically GPS collars are
within 5-10m of the true
location

Fenceline/trees present

Yards/buildings — where collars were put on and hence the GPS is having trouble getting a
signal

QUESTION 3: What are some of the causes of erroneous data?

e Trees
e Yards, buildings, cloud cover
e Known GPS error

é Class discussion time
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Before we move on to the next part of the practical, we need to remove the ‘Raw Data’ layer
with the erroneous data

e Toremove alayer from your map, select the ‘...’

Home = My Map

[Z] Details *+ Add - | 8B Basemap | [ Analyy
Then from the drop down list select “Remove”

e [E

Contents

. @ Animal165 (Wooldridge) Ra
: da_ta ‘
i B e B

—
Paddock (Wooldridge)

[ Transparency
» @ imagery &% Set Visibility Range

Rename
Mowve up
J» Move down
Copy
i% Hide in Legend

x Remove

@' Clustering

Remove Pop-up

Configure Pop-up

5

@» Create Labels

Esri.com ArcGIS Marketolace Helo Tl E Refresh Interval

e Then select “Yes, Remove Layer”
Remove

Are you sure you want to remove layer
"Animal165_(Wooldridge)_Raw_data’ from the map?

CANCEL | YES, REMOVE LAYER |

Iniversity GPS livestock tracking practical
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Part Three:
3 Analysis activities

3.1 Paddock utilisation

3.2 Water visitation

3.3 Analysing Data in Microsoft Excel

3.4 Weather analysis

3.1 Paddock utilisation

Livestock are known as selective graziers, where they actively search and graze their
environment or paddock for available pasture in order to meet their demands. The areas they
select to graze is dependant upon a nhumber of variables including the distance to available
water, shelter, climate, pasture biomass (how much pasture is available) and quality (e.g.,
protein, fibre content etc.). These areas can become heavily utilised (determined by a large
number of GPS points at those locations) and can have negative environmental consequences.
Additionally, areas avoided (no GPS points) can indicate areas of insufficient biomass or quality,
difference in soil type or perhaps it is too far away from water. This activity will investigate
paddock utilisation by using GPS data to determine clustering in ArcGIS online.

3.1.1 Import data by selecting the “Add” tab > Add layer from web

GPS data “Animal165 (Wooldridge)” link:
https://services4.arcqgis.com/panNT1e4COILr8V9/arcgis/rest/services/Animall65 (Wooldridge)/FeatureServer

Add Layer from Web
What type of deta are you referencing?

An ArcGIS Server Web Service

URL: |'.rt;3:.-".-'Pas:e ink here

Use as Basemap

| BROWSE FOR MORE LAYERS

ADD LAYER CANCEL

e Select “Add Layer”

.
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3.1.2 Cluster Analysis

Cluster analysis is used to visualise the areas animals are heavily utilising, where the larger the
cluster dot, the greater the amount of time animals are spending in that location. Areas with no
cluster dots have not been utilised by the animal

e Select the three dots ‘..." next to the GPS data file and choose “Clustering” from the drop
down menu

Home = My Map

[E] Details H Add ~ | BEBdsemap | [ Analysis Bl Save ~ Sharg/ &5 Print | @&

@ About [Z| Content i Legend 1

Contents

Animall165 (Wooldrigge
LE AR

Paddock (Wooldridge) & Zoomto

[Z Transparency

1 Animal165 (Wooldridg 43 Set Visibility Range

¥ (&) Imagery

Rename

Move up

Move down
Copy

Hide in Legend

XM B €

Remaove

¢ Clustering

Remove Pop-up

Configure Pop-up

i

> Create Labels

e Next you need to change the scale, by moving the scale to “less” or “more”

[El Details  H Add ~ | BB Basemap ‘ [l Analysis Bl save ~ =2 Share

Clustering
Animal165_(Wooldridge)

Enable Clustering /

I
[ { | =

1 1
less more

Configure Clustering Pop-up

University GPS livestock tracking practical
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The larger the dot in the clustering analysis, the more time an animal

Data was spending there. Here we will investigate what was driving the areas

interpretation of high paddock utilisation and if any areas were not utilised
(underutilised)

Ensure you are zoomed out to see the entire farm. Identify, by drawing on the map any:

e paddock/s that were utilised c7-7~7 7 Shade/colour these paddocks in
e water sources, dams or troughs O Draw a circle around these
o0 Not utilised = highlighted in yellow
o = not utilised, however these animal did not have access to these
areas

o Green = forested, excluded region (and therefore also not utilised)
e water sources, dams or troughs = blue arrow

niversity GPS livestock tracking practical
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QUESTION 4: Do any areas of high utilisation correspond to where water sources are located?

Yes, see Note 1) where animals spent time around the southern water source

QUESTION 5: Can you identify where these
sheep may have been fed? (Hint: you many
need to increase your clustering scale bar to
“more”)

QUESTION 6: List the factors that could be
driving animals to be spending a large
proportion of time in certain areas:

o Water: Water is a major necessity for livestock and as such unless there is a frost or rain
event we expect them to visit water on most days

e Fenceline: Livestock will walk along the fenceline when in a new paddock to assess their
environment

e Isthere supplementary feed or a lick block there?

e Shelter: Look at your satellite base map (without GPS data) to see if there are any trees
present in those locations

e Yards: Are these locations the yards where animals spent a proportion of time when being
checked and fitted with a GPS collar?

e Quality and quantity of available pasture

é Class discussion time
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GPS LIVESTOCK TRACKING DATA ANALYSIS PART 2

3.2 Water visitation

Buffers are used around points or features of interest, enabling us to determine the percentage
of time (or GPS points) that fall within that area (the buffer). A buffer can be created for any point
or feature class. The example used here is water to investigate the percentage of time animals
visited water and if there were any days where animals did not visit water.

3.2.1 Create a water point or feature of interest

e Create your own ‘Water Point’ by selecting the Add tab > Add map notes

[C] Details f* Add ~ | IEEasemap | [] Analysis Kl Save + == Share

Search for Layers
i
Browse Living Atlas Layers

Content
ontents Add Layer from Web

Paiddloch Add Layer from File

Animall Add Map Notes
day

r@ Imagery

¢ Name your note ‘Water Point’ and leave the Template as ‘Map Notes’ > Create

Add Map Notes

Name:  Water Point

Temp]ate:|Map Notes '|

Use Map Notes to create basic shapesin a
wide variety of applications.

CREATE CANCEL

niversit
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e Select one of the “Points” options (stickpin, pushpin, cross) and drag a pin onto the location
of the water trough (indicated by arrow on map).

Note: you only need to select the indicated water point (don't select any others). TIP: Zoom
in for more accurate placement of the pin

5] petails. B Add = ® Edit | B8 basemap @ [ am
Add Features

Dam - Pomis

2 | & +

Stickpin | Fushpin Cross

Lkl at
Text
Deimn - | ines
=
i Frwihiand
:
Dam - Areas
Area bl gl Rectangin  Left Armom
Fsgiit Ao Bllipso U Arrom Domr
AT

e You can choose to give your point a ‘Title’ and choose to increase the size, shape and colour
of the symbol by choosing “Change Symbol”

e Select “Close”

Shapes -
e ¢ o 8 B %

® ¢ 9 9 B &

® & % § B W

e & % 9 B *®

e & 9 9 B K

Use an Image

Symbol Size

- H———m 443 px

m CANCEL

"

niversity GPS livestock tracking practical
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Help

Made a mistake of the water point’s true location?

e Select your point (e.g., stick pin), then the edit tab and drag it to its new location

[Z] Details | * Add ~ [ . Edit FEBasemap | B Analysis

Add Features

S—
1
Water Point - Water Point
(Points)

7 $

Stickpin Pushpin

+

Cross

Water Point - Text
Text

¢ When finished, select the arrow to return to your map

e | niversity GPS livestock tracking practical
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3.2.2 Creating buffers (Analysis > Use proximity > Create buffers)

To determine if animals are utilising a point of interest we need to create a buffer around a water
point (or feature of interest)

e Select your water point file

Home v My Map

(Z]Details * Add ~ | .~ Edit f

@ [E &= 4
Contents

: @ Water Point
Paddock (Wooldridge)

Animal165 (Wooldridge)
One day

e Select Analysis and under the drop down box for “Use proximity” choose “Create buffer”

(5] Details * Add ~ | #Edit §fBasemap | 5] Analysis v B8 Share &~

Perform Analysis

Y

» Summarize Data | .Use PI'OX"TIIty

* Find Locations These tools help you answer one of the most common guestions

i posed in spatial analysis: "What is near what?"
» Data Enrichment

Connect Origins to Destinations measures the travel

time or distance between pairs of points.

Create Buffers create areas of equal distance from

features,

Create Drive-Time Areas finds areas around locations

Create Buffers 0 that can be reached within a time period.

Find Nearest identifies those places that are the closest

to known locations.

LI:LG) Create Drive-Time @ Plan Routes determines the best way to route a fleet of
vehicles to visit many stops.

» Analyze Patterns

eje @ © ©

v Use Proximity

Areas
——L&L; Find Nearest 0
(-]
:35 Plan Routes 0o

?]_ﬂ Connect Originsto ©
Destinations

» Manage Data 0

niversity GPS livestock tracking practical
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e Under the “Create Buffers” menu follow the instructions below

[F] Details  # Add ~ | / Edit 5B Basemap | [ Analysis

] Create Buffers 0 4

o Choose layer containing features to buffer 0

File of interest e.g., dam === o.n (pointe) 5

o Enter buffer size 0
Distance I_Ti.elln.:l
Specify the distance Enter buffer size .
Start with 50 m, but you
50 Meters

50 m is a good start with
water usage analysis

could experiment with a
different distance value
next time

+ Options L1

e Result layer name 0

Name your file
4 —~ Dam buffer (Wooldridge)

Save result in | j.k.manning_GPScows

|#| Use current map extent Show credits

RUN ANALYSIS

The name of my file is:

e Select “Run Analysis” — this might take a few moments. Your created buffer should look
like this:

niversity GPS livestock tracking practical
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3.2.3 Calculating the number of points within an area/layer (Analysis > Summarise data >
Summarise within)

Determining the number of GPS points within a layer will enable us to see how frequently
animals were visiting that layer of interest. For this example, we are interested in the % of GPS
points within 50 m of water.

¢ You will be using “Animall65 (Wooldridge)”, which was imported previously. Check to see
that the file is still in your contents section, otherwise you will have to re-import it

e Select ‘Animall65 (Wooldridge)' data layer > Select the “Analysis” tab > Choose
“Summarise data” from the dropdown menu > Select “Summarise within”

Home = My Map

[E] Details # Add ~ ‘ / Edit BEBasemap || [7] Analysis I

Perform Analysis q

v Summarize Data L1 ..

Aggregate Points @

Join Features i ]

Summarize Nearby @

Summarize Within @ |

* Find Locations
» Data Enrichment
* Analyze Patterns

* Use Proximity

e @ o e @

* Manage Data

1 niversity GPS livestock tracking practical
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e Under the “Summarize Within” menu follow the instructions below
Summarize Within 0
o Choose an area layer to summarize other L
features within its boundarias
Ensure polygon is selected — E ﬁ ﬁ
Folygon Square Hexagon
Chooze the polygon layer
Buffer file =————0on__,  Dam buffer (Wooldridge)
e Choose a layer to summarize 0
GPS datafile ———_  Animal165 Wooldridge)
a Add statistics from the layer to summanze
0
Count of points
Leave as default
T Feld © Stisc -
o Choose field to group by (optional) 0
Change to date =~ ..o .
Add minority, majonty
Add percentages L
a Result layer name L
Update name (if you like)
\ GPS points at water
Save re=ultin Jemanning_GPScowa :
» Uza current map extent Show credits
Select “Run analysis” _
RUMN AMALYSIS
The name of my file is:
niversity GPS livestock tracking practical
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e To calculate the number of GPS points within the Water Point buffer click on the ‘Show
Table’ button for the new file you have created

Home + My Map
Details + Add ~ | Z Edit BEB
i = {
Contents

Water Point

: @ GPS Poi

&+

t Water2

AR B~

¢ Note the number of points within the buffer (See “Count of points” in the table, an example
is below). Write this number in the purple box below. Please note this number may vary
depending on the exact location of your ‘Pin’ as the buffer will be in a slightly different location

a Ewai65 iweek within Water buffer (Features: 1, Selected: 0)

Count of Points

174

Title WVisible

‘Wooldridge_Dam i

Description

Image URL

Image Link URL

DATE

Type 1D Buffer distance
Maters

0 50.0000

e To determine the number of GPS points in the Animal165 (Wooldridge) file click on the
“Show Table” button.

i Wooldridge Ewel65 1week (Features: 1889, Selected: 0)

Index
4,549
4,447
4,330

4,551

omestamp
17/02/2018 &:03
16,/02/2018 20:56
17/02/2018 &:08

17/02/2018 6:13

Write this number in the

Rabobank

niversity
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Longitude
116.95
116.95
11£.55

116.55

below

Latitude
-33.26
-33.27
-33.26

-33.26

EHPE
2,720
3,083
6,528

5,228

GPS livestock tracking practical
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e To calculate the % of GPS points within a given area:

The number of GPS points
within 50 m of water

=174

: X 100

The total number of GPS
points in the paddock

=1889

éw Class discussion time

.
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9.2%

of data was located
within 50 m of water
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Discussion point = Why is knowing water utilisation important?

Water is the main constituent of an animal's body (it makes up 50 to 80 percent of their
liveweight!). It is also important in the digestion of pasture (food). But it is the large quantity that
animals consume on a daily basis that makes it important in knowing if they are visiting water.
On average beef cattle consume 45 litres of water per day, but depending on conditions, this
can increase to 60 litres of water. That is the equivalent of 36 1.25L bottles of softdrink!

X 36

QUESTION 7: List the factors that may affect water usage by livestock:

e Temperature: When it is hot, animals use more water for evaporative cooling (in order to
cool down), resulting in more time spent at water

e Rainfall events or frosts result in moisture being left on pasture, sometimes reducing water
requirements and the time spent at water

e Paddock size and distance to water can impact where animals graze and travel to. Cattle
generally graze within 5 km of water

e Pregnancy status: Lactating and pregnant animals need up to twice as much water as dry
(non-lactating or pregnant) animals

e Breed: Bosindicus breeds (e.g., Brahman) are better adapted to hot conditions and therefore
drink less than Bos taurus breeds (e.g., Angus)

e Management procedures: If animals have been removed from their paddock for shearing or
other management procedures, then there may be a low water usage percentage. However,
this reflects that animals are not located within the paddock and hence cannot access that
particular water point

o Water! If there is no water in the trough, animals cannot access it. There may be an increase
in time spent at water simply because there is nothing for them to drink and they are choosing
to camp around it

e Water quality: When water quality is poor, livestock may drink less than they need or stop
drinking altogether on rare occasions

/ é Class discussion time

C
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GPS LIVESTOCK TRACKING DATA ANALYSIS PART 3

3.2.4 Water analysis by day

We know that climate can influence how frequent animals visit water.
There was a high maximum temperature recorded for one day during
this period and our farmer is interested to know if this animal visited
water on that particular day and during the week.

Scenario

The number of GPS points within 50 m of water per day

e Open up the new file you created in the previous step, by selecting your file and the “Show
Table” button s

This is the file name you wrote in the purple box above. Copy this file name so that you can
remember it later on:

e Scroll to the far right to “groupBySummary” and click on “Show” to get the breakdown of
GPS points at water per day

) JOIN ID groupBySummary ©

1 Z (6) Show

GroupBySummary (Features: 6, Selacted: 0)
OBJECTID & |Jgin ID Date Count of Points
1 1 15/02/2018 10
2 1 16/02/2018 12
2 1 17/02/2018 a0

These will be the new values that we will use next (after downloading the data)

e Download this file by exporting the data. To do this select the Home tab (top left) >

Content Home~ My Map

" edit [ Basi

Legend

O
L
-
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o Select the file of interest by clicking on the file link (remember yours will have a different
name, depending on what you named your file. The name of your file is in the purple box)

Content

+ Add hem v & Creats v Q, Sear ninly GPSenwes m
1-15af 15injk.manning s Sart by: Date Modified
Faliers New ) i ¥
= ] Title Madified b
Q4 Filter foldsrs -
[ @ Summarize G within Paddack Faature Layar (hosted) B d e 0AprzoTE
All My Content
8 Summarize Data within Paddack Faanura Layar (hostad) B e 10 AprF018
IR ey CR e U ¥ = ¥
[] & Summarize Dam Feature Leyer (hosted) f K e 10AprIoia
W e Type .
RLTRE . B Surmimarise per Fedture Liyer (hosted) B A e 10Ap 2018
Maps L1 ® Summarize Dam [Paints) within Dam bufer Faatura Layar thoatsd) & K - 104pr20T8
Layers
SicAnas [ & Dam buffer Feature Layer (hosted) B o e 10 Apr20713
Anps
Tools [0 & Bufle: of Darn (Points) Featune Layer (hosted) @ & e 10 Ap 2018
Filas

e Click on “Export data
e Then select “Export to Excel”

# Edit Thumorall
Feature: lyer genersted oo Nagrmaize Within
Dpen in Scene Viewer
# Feature Layer (hosted) by jcmanninagHSoows |
L
Created: 10 Apr 2018 Updsted: 10 Agr 2018 VietNagnt: | ST
Addd to Favorita bl
% Add to Favaritas A ke

Cresates View Layer

Description

Feature layer generated from running the Summarize Within solution, Extract Data were summarized within NorthPa

Layers
Summarize GPS within Paddock
Pt Openinw @ DxportTaw (B TimeSetings & Enable Attachments P4 Sarviee UL
ow
Expartto GenJSON
Tables & Top Improver
Export to Festurs Colle:

GroupBySummary

P Fean b w G Beed Taw @ Erdble Strechoants T Sandies | IR

Details

e Add a title, tags and summary and click “Export”

Export to Excel X

Title:

‘ Wooldridge_Ewe165_1week within water buffer

Tags:

Woaldridge X

Summary:

GPS points within water ‘

Save in folder:

J-k.manning_GPScows A

niversity GPS livestock tracking practical
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e Select “Download”

Downloac

OBIJECTID Join ID Date Points at water

1 1 15/02/2018 10

Publish 1 16/02/2018 12
117/02/2018 50

Update 1 18/02/2018 64

1 20/02/2018 1
Share 1 21/02/2018 37

e Open up this excel file and leave it for now

The total number of GPS points in the paddock per day

3.2.5 You will also need to know the number of GPS points per day that was recorded
(not the total like we calculated previously). To do this, select ‘Animall65 (Wooldridge)’
data layer > Select the “Analysis” tab > Choose “Summarise data” from the dropdown
menu > Select “Summarise within”

Home = M}f Map

Details [* Add ~ ‘ /" Edit BEBasemap I| [7] Analysis I

Perform Analysis 4

| v Summarize Data UI L
[ -
A Aggregate Points @

%—g Join Features i ]

Summarize Nearby ©

Summarize Within ©

* Find Locations
» Data Enrichment

* Analyze Patterns

e e e @

* Use Proximity

niversity
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e Ensure you change the polygon layer to Paddock (or the boundary of your GPS data).

Summarize Within

o Choose an area layer to g
features withia- ndaries
Folygon Square

Choosze the polygon layer
Paddock (Wooldridge)

o Chooee a layer to summarize

Animall165 (Wooldridge)

a Add statistics from the layer to summarize

Count of pointz

Field - Statistic -

o Choose field to group by (opticnal) i)

|Darbe o

Add minority, majonty

Add percentages

e Result layer name 0

GPS points in paddock

Save resultin Jlemanning_GPScows

¥ Usze current map extent Show credits

RUN AMALYSIS

Select “Run analysis”

The name of my file is:

University GPS livestock tracking practical
@ AUSTRALIA
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¢ Under the new file created Select Show table > scroll over to “groupBySummary”

JOIM ID groupBySummany ¢
1 [5) Show

2 [3) Show

3 [7) Show

4 (0)

e Because this animal had access to multiple paddocks during the week, each of the paddocks
has a separate row

e Download this file by exporting the data. To do this select the Home tab (top left) >
Content

Home += My Map

Home

" edit [B Basemap

Gallery
Legend
Scene
Groups
Content
Organization
dock

e Select the file of interest by clicking on the file link (remember yours will have a different
name, depending on what you named your file. The name of your file is in the blue box)

Content

+ Add em v te W Q Se 1.~ i
Fal T 1-150f 15 in jhm. t byt Data Modifiad ~ s
Q Filter folders Title Maodified v
A # @ de e I0Apr20IE
All My Content
R —— O & @ e I0Apr2018
! Surr o) B Kk e 10Apr2o1a
mverSlty GPS livestock tracking practical
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e Click on “Export data
e Then select “Export to Excel”

# Edit Thumorail
Feature: lyer genersted lonNagrmarize Within
# Feature Layer (hosted) by jcmanninagPScows
L
Created; 10 Apr 2018 Updated: 10 40r 2018 ViewNgunt:
*  add to Favoritas

Description

Feature layer generated from running the Summarize Within solution, Extract Data were summarized within NorthPa

Layers

Summarize GPS within Paddock

™ Openin® @ CiportTaw (8§ TimaSettings & Enable Attachments [P Servico URL

Tables

GroupBySummary

P Fean b w G Beed Taw @ Erdble Strechoants T Sandies | IR

o Add a title, tags and summary and click “Export”

Export to Excel X

Title:

Wooldridge_Ewe165_1Tweek within water buffer ‘

Tags:

Wooldridge x

Summary:

GPS points within water ‘

Save in folder:

J.k.manning_GPScows v

e Select “Download”

Publish

Update

Share
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Open in Map Viewar

| Dpen in Scene Viewer
| Open in ArcGlS Desktop

| Fublish w

Cresates View Layer

Details

e Open up this excel file. You should have two excel files opened now: the total number of
GPS points in the paddock per day and the number of GPS points within 50 m of

water per day

"
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GPS LIVESTOCK TRACKING DATA ANALYSIS PART 4

3.3 Analysing Data in Microsoft Excel

e Open the file needed for the total number of GPS points in the paddock per day

This is the file name you wrote in the blue box above. ‘

The data tab we are interested is the “GroupBySummary”,tab

\

Count points within paddock 0 | GroupBySummary_1

(This tab may be different, depending on what you named the file)

¢ You will notice that on some dates this animal visited multiple paddocks, so there are multiple
rows of data for some dates

A = = b | E Date Points in the paddock

1 |OBJECTID JDII"‘I |[]_[]EtE Count of Points 15/02/2018 173
2 1] 115/02/2018 10

3 | 2 1 16/02/2018 a 16/02/2018 266
4 3 1 20/02/2018 2 17/02/2018 215
5 4 1 21/02/2018 1 18/02/2018 145
5 3 1 22/02/2018 2 19/02/2018 29
7 6 2 15/02/2018 4

8 ? ..................... 2_20;02\1{2011% 2 20/02/2018 127
gl 8 221/02/2018 1 21/02/2018 66
10 26 22/02/2018 31
11 10 3 16/02/2018 a6

3.3.1 As we are interested in the total number of GPS points per day (regardless of which
paddock they were in) we need to create a pivot table. Select all data in the “Group by Summary”
tab of your spreadsheet highlighting all of the data

¢ Next click on the “Insert tab”, select “Pivot table” and press “OK” m
B

PrvotTable Recommended Table
PivotTables

Tables

.

wnivel‘sity GPS livestock tracking practical
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Under rows = Date; Values = Sum of “Count of points”

PivotTable Fields v

Choose fields to add to report: -

Search ya
OBJECTID -
loin D

| Date

| Count of Points

Drag fields between areas below:

T FILTERS Il COLUMMS

= ROWS Z VALUES

Date W Sum of Count ... =
Defer Layout Update

AUSTRALIA'S

GREATEST
EXPERIENCE

Copy the pivot table data and paste ‘as values’ into the number of GPS points within 50

m of water per day spreadsheet

Note: animals did not visit water on all days (no data for 19/2/2018)

OBJECTID

1

GroupBySummary (Features: 6, Selected: 0)

4 Join ID
1
1
i

.
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3.3.2 Organise your data like the following, and ensure you match the dates up

(As there may not be data for each day in the number of GPS points within 50 m of water per
day spreadsheet. If this is the case, you may need to add a blank cell to match the dates)

e Delete column A (OBJECTID) and column B (Join ID)

e Rename your columns to match the names below

Column A Column B Column C Column D
GPS points at | Total GPS % of GPS
Date water points points at water
15/02/2018 10 173 =(B2/C2)*100
16/02/2018 12 266 =(B3/C3)*100

o Use the “% of GPS points within a given area” formula (outlined above in column D),on a
daily basis to see how water usage changed over time and to detect which days animals did
and did not visit water

o Type the formula in cell D2 and press enter

e Copy the formula into the remaining cells, by dragging it down from the right-hand-side
corner of the cell D2

You should get similar values to those in the table below. Remember the value may not be
exactly the same as each person’s buffer from their water point will be different

GPS points at | Total GPS % of GPS
Date water points points at water
15/02/2018 10 174 5.7
16/02/2018 12 269 4.5
17/02/2018 50 236 21.2
18/02/2018 64 220 29.1
19/02/2018 1 119 0.0
20/02/2018 / 1 139 0.7
21/02/2018 / 37 137 27.0
22/02/2018 / 33 0.0
Note
Note: we had no GPS points at water on the but have a total GPS count

value. This means that zero points went to water on those dates

5 wniversity GPS livestock tracking practical
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3.3.3 Next we will create a column graph plotting the % of GPS points at water over time, by
selecting the data (including the column label) in Column A and D

e Now select “Insert” and click on the Column Graph icon

Insert Page Layout Formulas Data Review View

- 9 b RS - Store L m I- N Il 17 | |

1 v \c\ - .] 1 -

\_J/ L/_l D I?\/ I/" P IIIl v h v I

PivotTable Recommended Table Pictures Shapes é@ v a My Add-ins ~ E Recommended 5 PivotChart
PivotTables Charts L MRAL g Y R

¢ Add axis titles by clicking on your graph > + symbol > tick ‘axis titles’ > update titles

CHART ELEMENTS

Anes

Axis Titles 3
Chart Title

Data Labels

Data Table

]
O
] Error Bars
U
Ll
]

W} S

Gridlines
Legend

Trendline

"
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e Graph your results below
60
_ 90
1]
g
— 40
©
w
=
o 30
o
7}
o
O 20
©
S
10
, 1 = _
) > > Ne) Ne) > e
N N N N N N N N
© SIS © © O RIS
N O N N D > P Q)
Date
QUESTION 8: Were there any days that animals did NOT visit water? If so, when:
Yes, on two days: 19/2 and 22/2
QUESTION 9: When was the highest utilisation of water?
On the 21/2 with +56% of points within 50 m of water
éw Class discussion time
- Q .. | _ |
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GPS LIVESTOCK TRACKING DATA ANALYSIS PART 5

3.4 Weather analysis
3.4.1 Add weather data to your graph

e Open up the weather data excel spreadsheet

¢ Select the ‘minimum temperature’, ‘maximum temperature’ and ‘rainfall’ headings > copy >
paste into column E in your the number of GPS points within 50 m of water per day excel
spreadsheet

A E i D E F

1 | Daily Weather Observations for Wagin, Western Australia for February 2018
2 |Prepared at 16:03 UTC on Monday 16 April 2018 IDCIDW6126.201802
3 |Copyright 2003 Commonwealth Bureau of Meteorology
4 |Observations were drawn from Wagin {station 010647}
5
B Date Minimum tempe Maximum tem Rainfall {mm) lEvapclrat
7 1/02/2018 15 27.8 0
8 2/02/2018 15.3 30 0
9 3/02/2018 158.9 35.1 0
Your spreadsheet should now look like this:
Column A Column B Column C Column D Column E Column F Column G
% of GPS Minimum Maximum
GPS points Total GPS points at temperature | temperature | Rainfall
Date at water points water (9] (9] (mm)
15/02/2018 | 10 173 =(B2/C2)*100
16/02/2018 12 266 =(B3/C3)*100
’C | _ |
nlverSIt GPS livestock tracking practical
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o Select and copy the weather data for the dates where your animal was tracked. For this
example it is 15/2/2018 to 22/2/2018

A B C D E F G H |
1 |Daily Weather Observations for Wagin, Western Australia for February 2018
2 |Prepared at 16:03 UTC on Monday 16 April 2018 1DCIDW6126.201802
3 |Copyright 2003 Commonwealth Bureau of Meteorology
4 |Observations were drawn from Wagin {station 010647}
5
& Date Minimum tempe Maximum tem Rainfall {mm) EvaporaticSunshine Direction Speed of rTin
7 1/02/2018 15 27.8 ]
a8 2/02/2018 18.3 30 ]
g 3/02/2018 18.9 35.1 ]
10 4/02/2018 19 33.8 ]
11 5/02/2018 16.5 37 ]
12 6/02/2018 18.2 32 ]
13 7/02/2018 15.5 24.2 ]
14 8/02/2018 12.9 28.7 ]
15 9/02/2018 15.7 31 0
16 10/02/2018 12.9 28.6 0
17 11/02/2018 12.5 30.5 0
18 12/02/2018 12.8 31 0
19 13/02/2018 13.5 28.5 0
20 14/02/2018 15.5 31 0
21 15/02/2018 14 34.9 0
22 16/02/2018 16.3 39.8 0
23 17/02/2018 19.5 34.5 0.4
24 18/02/2018 18 0
25 19/02/2018 18 29.1 0
26 20/02/2018 14.5 24.6 0
27 21/02/2018 12 23 0
28 22/02/2018 17.2 32.8 0
29 23/02/2018 18.5 22.3 0
30 24/02/2018 11 26.9 0
3 25/02/2018 14 24.5 0
32 26/02/2018 18 25.9 14
33 27/02/2018 9.9 23.8 0
24 2=/n2/2me 949 75 2 n

o Paste this data into Columns E-G in your spreadsheet

Your spreadsheet should now look like this:

Column A Column B Column C Column D Column E Column F Column G
% of GPS Minimum Maximum
GPS points Total GPS points at temperature | temperature | Rainfall
Date at water points water (°C) (°C) (mm)
15/02/2018 10 173 =(B2/C2)*100 | 14 34.9 0
16/02/2018 12 266 =(B3/C3)*100 | 16.3 39.8 0

.
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3.4.2. Next we will add the weather data to your column graph, plotting the % of GPS

points at water over time
e Click on your graph > right click > select data
- 7
O - [~ o
Q B Plot Area -
Fill  Outline
[ |
Delete
53 Resetto Match Style
1.1 Change Chart Type...
Ig Saveas Template...
O
Select Data... Q
I 04 Format Plot Area...
e To add the weather data, select the “Add” button
Select Data Source ? >
Chart data range: | =Calculations!5A451:5A5%, Calculations!SDS1:5D59 ﬁ
— Switch Row/Column 3
4L 1L
FTegend Chtre g Series) Horizontal [Category) Axis Labels
7 Add | 7 Edit | X Remove 5 Edit
|| % of GPS points at water 15/02/2018 ~
16/02/2018
17/02/2018
18/02/2018
19/02/2018 v
Hidden and Empty Cells OK Cancel

value = Minimum temperature data points (Cells

o Series name = Title (Cell E1); Series
E2:E9); Select OK

. E . F . G . H . | . ] .
3 f Minimum Maximum Rainfall {mm)
.?I'""_ﬁi Edit Series 70X
Ei 15'3: Series name:
'1= 19'5= =Temperature!SES1 % = Minimum temper...
3! 18|
0: 18: Series values: _
'zi 14-55 =Temperature!5E52:5E59| 2| =14, 16.3, 19.5...
-1: 12; Cancel r
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o Repeat for ‘maximum temperature’ and ‘rainfall’ by selecting the add button and choosing
your data. When all three data sets of your climate data (‘minimum temperature’, ‘maximum
temperature’ and ‘rainfall’) have been added, select OK

Select Data Source ? >
Chart data range: R
The data range is too complex to be displayed. If a new range is selected, it will replace all of the series in the

Series panel,
J/E:I Switch Row/Column I:]\L

Legend Entries [Series) Horizontal (Category) Axis Labels
| 9 Add | 7 Edit < Remove | & 7 Edit
% of GPS points at water 1 ~
Minimum temperature (7C) 2

3

4

5 W

Hidden and Empty Cells Ok Cancel

e For temperature, we want these as a secondary axis
0 Click on your graph
0 Under chart tools > Design tab > Select change chart type

Chart Tools

Format @ Tell me what you want to do...

Switch Row,” Select| Move
Column Data Chart
Data Lacation

0 Update to the following:

Change Chart Type ? X

Recommended Charts Al Charts

o | o B

Ikl Celumn
2% Line Custom Combination
™ Pie 350 s
. a0
= Bar 2 o 35
R E 250 0
@ Area % . -
L XY (Scatter) 8 15p 0
lisf  Stock g 100 =
o 10
& surface # 50 I B 5
% Radar o Ky & : & ’
o ) )
ﬁ Treemap {7\6'51’ \p"o’ \n‘\ \%\é& ,\:\,\@) \n“"' ¢0"\ ,\'\e“‘m
@ Sunburst Date
hﬂh Histogram Choose the chart type and axis for your data series:
M Box 8¢ Whisker Series Name Chart Type Secondary Axis
Change the chart ] Waterfall 1 5 of GPS points at water Clustered Calumn v Tick the
type to “scatter i e — i
yp B Minimum temperature (* Scatter with Straight ... | ~ k Secondary aXlS
. . . ”
Wlth Stralght Ilnes Maximum temperature [*C} boxes
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QUESTION 10: Did these days of high water utilisation relate to a high maximum temperature
event?
No — but we would normally expect it to (e.g., high temperature = increased water utilisation)

QUESTION 11: What was the maximum temperature during this period and on what day did it
occur?
39.8C on the 16/2

QUESTION 12: How many days had rainfall?
One (0.4 mm) 17/2

% of GPS points at waler

60 45 60 0.45
40 0.4
50 50
35 5 0.35
40 30 E 40 0.3
b @
58 £ 0.25
30 § 330
208 o 02
g 2
20 15 O 20 0.15
(=]
10 R 0.1
10 10
5 0.05
4] 0 Q . - . 0
K K3 K K3 > K] o o 2 »{b N N N
5} nY 5] ) t\)
&S & F & & & @‘P & &
s B\ Q3 W 2 <'E§’ A ) N @
Date Date

QUESTION 13: List the reasons why tracking technology is important for livestock production,
monitoring and welfare:

o Enables us to determine areas heavily and under utilised
0 Heauvily utilised = erosion, overgrazing issues
0 Underutilised = wasted pasture biomass
e Can determine if animals are visiting water, giving us an indication of their health status and
if water is available/the trough is full. It also tells us potential new locations for water to
encourage animals to travel to that underutilised area
e Health, disease and welfare: can detect issues as they arise leading to early intervention,
maximising treatment effectiveness and ensuring animals have a high level of welfare
e Location information: Can determine when animals have left their paddock for management
purposes (e.g., shearing) or when they have been stolen (stock theft). It also enables
producers to show where there animals are, ensuring a constant and high level of monitoring
is applied which implies a high welfare status
e Identifies if shelter is accessed and utilised in that paddock
o Identifies areas preferred based upon the underlying pasture quantity and quality
e Enables interactions to be investigated such as the effect of pasture, shelter, water location,
temperature, rainfall, supplementary feed, management procedures

é Class discussion time

.
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Troubleshooting
Help! | cannot import my data using the link

Select the Add tab > Search for layers and all available layers will appear
Select the “+” sign to add which layer you are after. To return to your map select the < sign

[E] Details fH Add ~ | BEBasemap | [ Analysis
&« My Content v

Q, Search for layers

il
i
il
all

4 layers

SO ][] +]

CANADA
- — i o
Animal165 (Wooldridge) -

@ by GPScows2 o

Updeted: 31/05/2018

(_9

UNITED
STATES

& Animal165 (Woold ridge)- Raw data hd

9 by GPScows2

Updated: 31/05/2018

i
® MEXICO

Animal165 (Wooldridge}- Cne day

9 by GPScows2

Updated: 31/05/2018 VENEZUELA

g_\ COLOME IA

Padd W ldridge)
agaock (VWool age)
d =3, e AMAZON BA
‘V,:’ B
Lo

@ by GPScows2

Updsted: 31/05/2018

< BOLIVIA
@® &

ARCFMNTIMNA

Help!  am having issues creating a buffer around the dam

Import the following link, and continue on with the steps

https://services4.arcgis.com/panNT1e4COILr8V9/arcqis/rest/services/Buffer%200f%20Wooldridge Dam%20(Points)/FeatureServer

.
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Creating a group for your school or class

e Select the “Groups” tab, then ‘Create a group’

Home Gallery Map Scene MyContent My Organization

My Groups

@ esri australiz

%8 CREATE A GROUP

¢ Name the group according to the name of your class, subject or your school

e Provide a summary (a short description to clarify the purpose of the group)

¢ Add some tags to categorise your group. For example your school’'s name

¢ Who can view the group? The group status determines the privacy and visibility of the group.
We recommend selecting the status “People in the organization (GPS cows)” — this means
anyone in GPS can request to join. Feel free to select a different status if you wish

¢ Who can join this group? Select “Those who request membership and are approved by a
group member”. This means when students are added to the schools ArcGIS Online Account,
they can request to join their class group. This means, as a teacher, you do not have to add
students to each group manually

¢ Who can contribute content to the group? Select “Group members”

¢ What items in the group can its members update? Select “Only their own items”

e Select “Create group”

1.2.1 Adding users to your group (not needed today, but in the future when you use this
practical in your classroom)

To invite a user that has an account to join your group

To share (and get a URL) so that students can join Z—V Share \
your group

To view students that have requested to join your group/

[=1 Membership Requests o

.
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1.2.1 Creating user account for your students
¢ Open Microsoft Excel, and format your document with the same column headings below:

A B E D E B G
1 |Email _|First Name LastName Username  Password Level Role
2 abc@school.com Adam Smith Asmith Password123 2 user

3

Hint: When adding students, keep usernames simple — a good option is the students first name,
and initial of their surname.

Password: Give all students the same generic password for simplicity. Each student will have to
immediately personalise their password following their first login. Note: Password may not be
less than 8 characters, and must contain at least 1 number (0-9).

e Save your spreadsheet as a CSV file. Do this by selecting CSV (Comma delimited) (*.csv)
from the dropdown option when saving
¢ In ArcGIS Online, select the “Organisation” tab

Home Gallery Map Scene Groups Content | Organization

e Select “Members” then “Invite members”

Home Gallery Map Scene Groups Content Organization

GPS Cows

Overview | [UEGIEIC Licenses  Status |~ Settings

"
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¢ How would you like to invite or add members? Select the options that best applies for you
and your students. Then select next

Add or Invite Members to GPS Cows

CANCEL

Step 1 of 4
How would you like to invite or add members to your organization?

% Add members without sending invitations
You will be setting up the username and password for each member. You must inform the member of their username and

password. The member will be prompted to change their password when they first sign in. An invitation email is not sent. If
you don't have an email address for a particular member, use an administrator's email address.

Add members and notify them via email

You will be setting up the username for each member. Members will have to respond to an email sent to them by ArcGIS
Online and join the organization by creating their own password.

Invite members to join using an account of their choice

You will be providing an email address for each member. Members will have to respond to an email invitation sent te them
by ArcGIS Online. They can join the organization by creating a new account or by converting their existing ArcGIS Public
Account. The new account can use enterprise, ArcGIS or social logins as configured by your organization.

NEXT

e You can add members two ways:
0 A) One at a time: manually enter in each student’s details. This option would be
useful if you had a new student enter your class after you have created accounts
for everyone

CANCEL

Step 2 of 4

Add members without sending invitations
You will be setting up the username and password for each member. You will also assign each member a level type
and a role that does not have administrative privileges. You must inform the member of their username and

password. An invitation email is not sent. If you don't have an email address for a particular member, use an
administrator's email address.

One at a time ” From a file

Email: *
First Name: *
Last Name: *
Username: *
Password: *
Level: ,' @ @ @
Role: User -
Allow Esri Access: O
BACK ADD ANOTHER NEXT
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o0 B) From a File: this is the quickest option and you have already created the
spreadsheet needed to do this step. Upload the file by selecting Browse,
choosing your csv file > Open > Upload file and review

CANCEL

Step 2 of 4

Add members without sending invitations

You will be setting up the username and password for each member. You will also assign each member a level type
and a role that does not have administrative privileges. You must inform the member of their username and
password. An invitation email is not sent. If you don't have an email address for a particular member, use an
administrator's email address.

One at a time || From a file

Upload a CSV file that contains a list of individuals to establish new ArcGIS member
logins for. Mote that the CSV file must contain a header (first ling) with these field
names: Email, First Name,Last Mame,Username,Password,Role,Allow Esri
Access,Level.

File: | Browse...

UFPLOAD FILE AND REVIEW

Help

| have an error. Select fix issues to see the issues

Add or Invite Members to GPS Cows

CANCEL

Step 2 of 4

Add members without sending invitations

You will be setting up the username and password for each member. You will also assign each member a level type
and a role that does not have administrative privileges. You must inform the member of their username and
password. An invitation email is not sent. If you don't have an email address for a particular member, use an
administrator's email address.

@ 1 of 1 new ArcGIS logins have issues that need your attention.

If you donj i . o add these members at a later time.
BACK FIX THESE ISSUES

—
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o Verify the details of each member, and select “specify groups” to assign them to the group
you created

Add or Invite Members to GPS Cows

CANCEL

Step 3 of 4

Verify that these are the individuals you want to create new ArcGIS member logins for.
If you want to specify one or more groups to which to add these member logins, click Specify Groups below;
otherwise, click Add Members.

AFirst Name Last Name Email Level Role Username Edit

M

dit Remove

BACKl SPECIFY GROUPS I ADD MEMBERS

e When ready, select “Add members”. These users will now automatically be able to log in,
once the administrator tells them their username and password.
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Further resources

Interested in learning more about agri-tech for your school? Visit www.gpscows.com

R

gpscows.com

<
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	Meet Farmer Brad (Wooldridge Family Farm)
	Analysing GPS tracking data computer practical
	Important links (you will need to copy these links in order to complete the computer practical)

	1. Open up ArcGIS online
	2.1 Importing paddock boundary files
	 Select the “Add” tab > Add layer from web
	2.1.1 Changing the base map to imagery
	2.1.2 Editing layers
	• Change the symbology of the paddock boundary layer, by selecting your paddock boundary layer > Change style button

	2.2 Importing GPS data
	2.3 Visualising raw and bad data
	3.1 Paddock utilisation
	3.1.1 Import data by selecting the “Add” tab > Add layer from web
	3.1.2 Cluster Analysis

	3.2 Water visitation
	3.2.1 Create a water point or feature of interest
	
	
	
	
	Made a mistake of the water point’s true location?
	 Select your point (e.g., stick pin), then the edit tab and drag it to its new location
	3.2.2 Creating buffers (Analysis > Use proximity > Create buffers)
	3.2.3 Calculating the number of points within an area/layer (Analysis > Summarise data > Summarise within)
	3.2.4 Water analysis by day
	3.2.5 You will also need to know the number of GPS points per day that was recorded (not the total like we calculated previously). To do this, select ‘Animal165 (Wooldridge)’ data layer > Select the “Analysis” tab > Choose “Summarise data” from the dr...

	3.3 Analysing Data in Microsoft Excel
	3.3.1 As we are interested in the total number of GPS points per day (regardless of which paddock they were in) we need to create a pivot table. Select all data in the “Group by Summary” tab of your spreadsheet highlighting all of the data
	3.3.2 Organise your data like the following, and ensure you match the dates up
	3.3.3 Next we will create a column graph plotting the % of GPS points at water over time, by selecting the data (including the column label) in Column A and D

	3.4 Weather analysis
	3.4.1 Add weather data to your graph
	3.4.2. Next we will add the weather data to your column graph, plotting the % of GPS points at water over time

	Troubleshooting
	Help! I cannot import my data using the link
	Help! I am having issues creating a buffer around the dam
	Creating a group for your school or class
	
	
	
	

	Further resources

