Mark-recapture distance sampling
(MRDS) in Distance 7.1

« Setting up Distance for MRDS
« Setting up a Distance project for MRDS
« Data requirements

« MRDS analyses



Setting up Distance

* You need a copy of R installed on your computer http://www.r-project.org/

« Currently, the required version is R 3.4.1
- CheCk Distance Preferences X

General] Geographic] Survey Design] Analysis / Simulation R Options l

R Options
Ider containing B:  |C:\Program Files\R\R-3.4.1 Browse...

Properties of images generated by R:

Image properties ...

[~ Remove the new R objects that are created with each run
v Remove R objects not associated with analyses / simulations after each run

[Also removes unused simulation folders)
[ Re-install analysis / simulation engine libraries to original versions on the next run

[We advise you close all other applications that may be running R before attempting
to install B libraries. Note that the library installation takes a couple of minutes. )

« Distance automatically installs mrds R library when you run an MRDS analysis



Project setup

Choose “Double observer” in New project Setup Wizard

I this screen, you tell Distance about | T’(’E e of survey
your survey methods. Click 'Help' to . Lln.e transect
find out more about each option. ¢~ Paint transect

" Cue count

— Observer configuration
" Single observer

— Distance measurements
¢ Perpendicular distance

Minke whale line transect " Radial distance and angle

surveys, Antarctic Ocean
Photo: Peter Corkeron

Sampling fraction—————————— [~ Observations
This optior] has been moved to " Single objects
the Multipliers page. (¢ Clusters of objects

Help | Cancel < Back Next >




Project setup

» This causes 3 extra fields to be added to the Observation layer

Observationd S ~—a

ID | Perp distance | Cluster size | object | observer | detected

D Decimal Decimal | Integer | Integer | Integer
nia m [NMone] | [None] | [None] | [None]
Int Int Int Int Int Int

« And their roles definec\l in the default Survey object

88 Project Browser === Survey Properties: M Survey] Set: [Set 1] LLJ
& Data ] FE Maps ] [N\ Designs 'ﬂ Surveys ]ﬁAnaIyses N\
cemEa | sy A A MG BB

Created # points I # lines ‘ Max Cov ‘ Real Cov I Cov Prop I Line length

Survey methods] Data Iayets‘ Data fields]

Field definitions

These definitions specify where the numerical engines
look for the data they need. Press F1 for more

information.
&4 Survey 1: [New Survey] Set: [Set1]
Role Layername | Fieldname |
SUze Area Region Area
Name:  New Survey Bun... Effort Line transect  Line length

Created:  05/08/2013 22:38:57 Perp distance | Observation  Perp distance

Radial distance | Observation  [None]

Run:

Angle Observation  [None]
Survey Methods and Data Cluster size Observation  Cluster size
Type of survey:  Line transect [ ‘) Object Observation  object
Configuration: Double observer |4 Observer Observation observer

Measurements:  Perpendicular distance

6o

Detected Observation  detected

Observations: Clusters of objects

Design

I [none] L" [none] Ll Details ...

[ sinsey

Defaults |




Data requirements

 Observation data must have:

— 2 rows per object — one for Observer 1 and one for Observer 2
— Fields for:

« object ID
» observer (1 or 2)
» detected (1=yes, 0=no)
« Additional covariate data can go in fields at the appropriate level

* Example: (golf tee project) the 3 new required fields

&4 Project Browser o= .
& Das | 1N e | B It g = observation-level
ME 6 (6 =%5 .+~ covariates — fields
| Data layers | Contents of Observation layer 'Observation’ and all fields from higher layers / / 1
= @ Study area Region Line transect Dgervalion' - - Created d u rl ng data
=-38 Region Label Area ID | Label | Linelength | ID | Perp distance | Cluster size | object | observer | detected | sex | exposure .
5] % Linetran | Label | Decimal | ID | Label Decimal D Decimal Decimal | Integer | Integer | Integer | Integer | Integer Im po rt
0 n/a m2 nfa| nfa m n/a m [None] [None] | [None] | [None] | [None] | [None]
Int Int Int Int Int Int Int Int Int Int Int Int Int
111 241 1 56 1 0 1 1
112 2.41 1 56 2 1 1 1
113 1.29 1 57 1 0 0 0
114 1.29 1 57 2 1 0 0
Default 1680/ 1) Default 210|115 2.35 3 58 1 0 1 0
116 295 3 58 2 1 1 0
117 219 1 59 1 1 1 1
118 219 1 59 2 1 1 1
119 1.27 3 60 1 1 1 o _
) )




MRDS analyses

« Select MRDS engine in Model Definition

Estimate tab

— Stratification options as for CDS/MCDS engines —
but no post-stratification for now

— Quantities to estimate

« Can choose not to estimate density (saves time
during model selection)

e Can choose to estimate a detection function, or

to use a fitted function from a previous analysis.

— Useful to apply a detection function
estimated with all data to a subset of the
data

— See manual for details.

7~

Moedel Definition Properties: [FI - Petersen]

Analysis Engine: IMHDS - Mark-recapture distance sampling
Estimate ]Qetection function] \_fariance] Misc.]

Stratum definition
' No stratification Layer type: Field name:

C Uselayertype:  [Statum ~|

) | Stratum _I I.-‘l.rea

Sample definition [for encounter rate)
|| Use layer type: I Sample LI

Quantities to estimate

|v Estimate density / abundance
Detection function
¢ Estimate detection function

" Use fitted detection function from previous MRDS analysis

Analysis number: | |

=

Defaults Name: IFI-Petersen ’ oK

Cancel




Detection function tab

= 5 methOdS at present rModeI Definition Properties: [Fl-PetersenL_ g
— ds — CDS and MCDS (but no adjustment terms) Analsis Engne:  [\IRDS - Motk secaptue ditance sanping =
— 10 (independent observer) — both point and full Esimale Detecon functon | Varance | Misc |
. IMethod DS modell MR modell Faclorsl Controll Diagnosticsl
independence P

Itrial. fi - trial, full independence LI

ds - single observer
io - independent observer, point independence

* Choice of method determines ; i::?:zzi:;;‘:" rependence
. rnalil - tnal, il iIndependence
which model you need
— DS model = distance sampling model.

 half-normal or hazard rate, optionally with
covariates in the scale parameter

— MR model = mark recapture model
* GLM with logit link

— Trial — both point and full independence

Defaults Name:  |F| - Petersen ju] I Cancel




Model formulae

Type in variable names joined by “+” (main effect),

“.n

" (interaction), “*” (main effect + interaction)

Note that some fields get renamed:
— distance, size, object, observer, detected
— fields from layers above the observation layer

Tip — look in Analysis Details log to see new names

l

e

Initializing -
Making data files
Making Data Selection Queries
The following fields will be written to the data file, and can be used in
model formulze. Note that you should use the new names, not the original
field names in formulae, and that formulze names are case sensitive.
Format: [layer name].[field name] AS new name
[Observation] . [Perp distance] AS distance
[Cbservaticn] . [Cluster size] AS size
[Observation] . [cbject] AS object
[Cbservaticn] . [cbserver] AS cbserver
[Cbservaticn] . [detected] AS detected P
[Cbservation] . [sex] AS sex H
[Cbservaticn] . [exposure] AS exposure

sindu|

[Line transect].[Label] AS label

b
[

Model Definition Properties: [FI - MR dist+size+sex+exp] &J

Analysis Engine: IMHDS - Mark-recapture distance sampling LI

Estimate Detection function ]\jaliance] Misc. ]

Melhodl DS model || MR model Faclorsl Dontroll Diagnostics

Mark-recapture model

This is the model for probability of detection by a single observer, p_j where |=1 or
2. Note that distance is only a covariate if it is included in the model formula.

Class of model: (¢ Generalized linear model

-~
Link function: logit LI

Model formula: | distance + size + sex + exposure -
[Linear/additive

predictor]

Defaults | Name: |FI-MFl dist+size+sex+exp ’ oK I Cancel

R — e —




Need to specify which variables in the
formulae are factors

— Tip: type in all possible factors in the fir

Model Definition and this will be used as the

basis of all subsequent definitions

Factors

7~

O\

7

1 Model Definition Properties: [FI - MR dist+size+sex+exp]

Analysis Engine: |MRDS - Mark-recapture distance sampling

Estimate Detection function ] \_p"ariance] MiSC.]

Methodl DS model| MR model“ Factors Controll Diagnostics
Factor definition

Here, you list variables in the DS and MD formulae that should be treated as factors.
Separate each variable name with a comma.

\ Factors:

observer, sex, exposure

»

Defaults | Name: |F| - MR dist+size+sex+exp 0K Cancel




Results

Produces

— diagnostics (qq plots, detection function plots,
goodness-of-fit tests)

— parameter estimates, and estimated density and
abundance
Can customize plots (in Preferences)

Plots stored as graphics files in a folder “R” within
project data folder

Results optionally stored in an .Rdata file in the “R”
folder, so if you know R software you can access
them (Preferences)

Analysis 3: [FI - MR dist+size+sex+exp] Set: [Set1]

Lo o] fi
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Comments
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