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Welcome!

* We are Jenny Hodgson, Georgia Carr, Ricardo Torres and Jordan Jones
* You are...
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Home  Abouttheproject v  UsingCondatis v News  Events  Getinvolved v

The Condatis Project

Condatis is a decision support tool to identify the best locations for habitat creation and restoration to enhance
existing habitat networks and increase connectivity across landscapes.
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Housekeeping

| will start with some
introductory slides to explain
Condatis principles (about 10
minutes).
You should have received basic
instructions to prepare you,
including the need to create an
account on the web app.
All the training materials you
need today will be found here:
https://condatis.github.io/Ctraining
inR 25/

* We have different experience levels but we are all
here to learn. All questions are worth asking. You
are encouraged to help each other.

* Please mute your mic whenever not speaking, to
avoid noise.

* Please place short questions in the chat feed. You
can elaborate on them verbally when useful.

* If you lose your connection to Teams you can email
Ricardo

* We have a breakout room for 1:1 help with Georgia

Condatis is a web application and a science-
practice partnership

Project started 2013
Thanks to many partners!

In this talk: why was Condatis
needed?

How can Condatis support
landscape decisions?

Find out more:
www.condatis.org.uk
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bigger, better and more joined-up habitat network:

Home  Abouttheproject v  UsingCondatis v News  Events  Getinvolved v

The Condatis Project
Condatis s a decision support tool to identify the best locations for habitat creation and restoration to enhance
existing habitat networks and increase connectivity across landscapes. e
9 ¥ Condatis training workshop
in July 2026
Why use Condatis? Get started as a new user July
Latest News
With habitat destruction Flow? ‘Bottienecks’? How
future seems bleak. But it
doesn't have to be.
Elusive species face the greatest
threat from human land use




Why needed? To tackle interacting threats
habitat loss and climate change

Figure 15: Relative ANE?EIE{H\[T\#\]'IS'ISHN CLIMATE CHANGE
Jrequency of major

threats by taxonomic

group

Threat data is available
for 3,789 populations in
the global LPI database.
Each of these populations
could be associated with up
to three different threats.
There were 6,053 threats
recorded in all*",

IEI':&

Key
- Habitat degradation/

loss

=

SHES

I Exploitation REPTILES AND AMPHIBIANS
[ Invasive species and
Pollution
Climate change 0% 10% 20% 30% 40% S0% 60% 70% 80%  90%  100%

WWEF. 2018. Living Planet Report - 2018: Aiming Higher. Grooten M, Almond R (Eds.)
WWEF, Gland, Switzerland

Range-shifting through fragmented
landscapes is a challenge

All we Know is,
if we go in that
direction we'll be
dicing with death.

Move? How are
we meant to Know
where to go?

We can't plan for a
future that’s years or
decades away!




‘Nature-positive 2030’ a great ambition, but how

INDICATORS OF BIODIVERSITY

to get there?

FULL
RECOVERY
BY 2050

NET POSITIVE
BY 2030 2N

ZERO NET LOSS g
OF NATURE
FROM 2020

p ,N”’/
“’F‘\\\ o g.;(/ < a'Gee
6 &-- »..jzf | -

"‘\"‘-w ----/"ﬂé-_-

2020 2030 2040

* https://www.wcl.org.uk/a-world-richer-in-nature.asp

One solution is better connected networks

ZES
) Ecological Corridors
=t

. Terrestrial Protected Area

. Marine Protected Area

Other Effective Area-Based
Conservation Measure

ecological networks and corridors. Best Practice Protected Area Guidelines Series No. 30, Gland,

Designed by Kendra Hoffin Hilty et al. (2020). Guidelines for conserving connectivity through
Switzerland: IUCN




Policies are already aiming for large-scale
restoration, e.g.

HM Governmant

The Nature Recovery Network includes:

* Protected sites (recovery actions)

* Other wildlife-rich habitat (500,000 hectares
created or restored by 2042) of outside the
protected site network

* Woodland planting (180,000 hectares in England)

A Green Future: Our 25 Year P
Improve the Environment

* But there are still many outstanding questions about
targeting the restoration

Defra. (2018). A Green Future: Our 25 Year Plan to Improve the Environment.
https://www.gov.uk/government/publications/25-year-environment-plan

Condatis models the speed of
range shifting

MATRIX
(MOVE
BUT NOT
BREED)

[ W

DISPERSAL
PROBABILITY
HIGH IF CLOSE)

HABITAT
(ARRIVE, BREED,
SEND
COLONISTS)




Thanks to this underlying range-shift model,
we can:

Highlight pathways across a landscape that allow both dispersal and
reproduction of species;

* Pinpoint bottlenecks in the habitat network, where there are restricted
opportunities for colonisation, and where restoration would be most impactful;

* Rank any feasible sites for habitat restoration, to efficiently enhance the existing
habitat network

* It’s easiest to show what this means with examples...

Speed scores the whole network, flow shows
contribution of each habitat cell

an +7J 1o
Speed a meaningful indicator
of connectivity. Use to
compare landscapes and
scenarios

0.8

slative flow
... & Hodgson. (2021) Habitat patches

S= source; T=

target locations High flow patches important to

protect. Use to engage partners and
avoid loss

Condatis run with dispersal distance of 2km

Travers, Alison,

Calcareous grassland Lowland fens

providing South-North connectivity are under-protected in

a fragmented landscape. Proc. Roy. Soc. B, 288,

20211010.




Bottlenecks are ‘difficult jumps’ where flow is
restricted: target restoration here
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.. & Hodgson. (2021) Habitat patches

providing South-North connectivity are under-protectedin a

Travers, Alison, .

fragmented landscape. Proc. Roy. Soc. B, 288, 20211010.

Several ways Condatis can support landscape
decisions

* Objection;
mitigation:
net gain

“BOTTLENECKS”
or
“PRIORITISATION”

» Prioritisation
e.g targeting
limited funds

W

How could
development
disrupt
connectivity?

How could
restoration
enhance
connectivity?

* Recovery
network
vision and
focus areas

Which routes
provide long-
distance
connectivity?

Are we
succeedingin

joining up
ecological
networks?

* Indicators

“FLOW”

“SPEED”




How is prioritisation by dropping different
from bottlenecks?

Bottlenecks Prioritisation by dropping
Purpose Pinpoint problematic gaps in the existing Rank user-defined candidate cells for
habitat network restoration
Role of feasibility | Ignores feasibility for restoration User can restrict candidates to land feasible for
prior knowledge restoration
Most useful for | Suggesting the short-term, “next best” Planning a connected suite of sites. Or
place to restore. Or if the restoration whenever the candida/areas are of limited
budget is very low in comparison to the extent and well-know,
number of candidate areas.
Analysis burden | Low - as quick as calculating flow only Can be high

We will run an example in the web app,

and this will become clearer

If this brief intro has not covered enough...

v M@ Condatis - Welcome X @ Condatis Help x o+ — o X
* New, improved page on how Condatis works e LML
https://wordpress.condatis.org.uk/using- o aron e st s . o "
condatis/how-condatis-works =
* New page of key features with examples S
https://wordpress.condatis.org.uk/using- =
condatis/why-use-condatis RET

* The web app’s help, especially the flow
diagram and the glossary
https://pgb.liv.ac.uk/~condatis dev/help/he

[p.html

Fig.3

f Cond Youtouse, of analysis to perform, e. flow only or prioritisation, consider the
following key questions before you start your analysis:

() What kind of species are you interested in?
i) ur

(i) for thin the landt forest?
(V) Are you performing a bottieneck analys's, . would you like to evaluate where flow is most seriously restricted? [No = perform Flow only; Yes =

16



Learn how to use the Condatis web
app, with an example about protecting
additional rainforest in Sabah, Borneo

Learn how to use Condatis in R, with 9:30
an example of ‘search zones’ around

Objectives for today

09:00

Introduction to Condatis

Now

Web App tour and expl
exercise

aining the Sabah

Sabah exercise running, viewing outputs in

GIS, with help as needed

Condatis outputs further in GIS, or discuss

bottlenecks in Eastern England 10:20 Condatis Bottlenecks introductory
presentation
10:30 Break
11:00 Condatis Bottlenecks Eastern England
exercise in R
11:50 Recap; Q&A and requests; feedback survey
12:10 According to requests, either explore

applications for your own work

Get ready to start

Navigate to: https://condatis.github.io/

Download the whole repository as zip, unzip

it

Log into https://webapp.condatis.org.uk/
(hopefully you created an account already)

Open the quick reference document for the
Sabah exercise

Ctraining_inR_25/

Quick reference sheet for the Condatis web app
exercises

(Web_app_quick_reference.pdf)

Any questions at this point?

Jenny Hedgson
PART OF THE WORKSHOP: CONDATIS CONNECTIVITY ANALYS
TO PLAN RESILIENT HABITAT NETWORKS, SEPTEMBER 2025

General outline for any Condatis web app analysis
1. Open Condatis webpage & sign in
. Create new job
. Choose correct type of analysis, e.g. include prioritisation
Fill out data input boxes
Check job information and confirm the submission after the ‘pre-flight’ checl
. You can log out if needed and your job will continue to be processed
Open Results html page
. Download zip file

SR IS NN

Sabah example with protected areas and unprotected forest
We will perform two example analyses:
1. Flow/bottlenecks analysis asks: How easy s it currently for forest species
travel from lowlands to mountains in Sabah? Where are the bottlenecks?
. Prioritisation analysis asks: Which currently unprotected forest habitats are|
priority for long-term connectivity between our lowland protected area and
Mount Kinabalu?

o

Flow/bottlenecks analysis

Settings:
Datalfiles Name
Folder sabah_data
Habitat layer ForestEx1.tif

Source/target layer | SourceTarget1.tif

Reproductive rate 2000 individuals per km?

Dispersal distance 1.5km




Our first example — Sabah, Borneo — based on
a large conservation planning study

Conservation Biology g

Contributed Paper

Red areas are

chosen for
Incorporating connectivity into conservation planning for connectivity AND
optimal representation of multiple species and supporting rare

ecosystem services q
species now

Sara H. Williams, Sarah A. Scriven, David F. R. P. Burslem, Jane K. Hill, Glen Reynolds, Agnes
L. Agama, Frederick Kugan, Colin R. Maycock, Eyen Khoo, Alexander Y.L. Hastie, John B.
Sugau, Reuben Nilus, Joan T. Pereira, Sandy L.T. Tsen, Leung Y. Lee, SuzikaJuiling, Jenny A.
Hodgson, Lydia E.S. Cole, Gregory P. Asner, Luke]. Evans, Jedediah F. Brodie &

... See fewer authors ~

First published:15 December 2019 | https://doi.org/10.1111/cobi.13450

Article impact statement: : New protected area design in Sabah, Borneo, reveals that
connectivity can used in planning without compromising other conservation goals.

This article has been accepted for publication and undergone full peer review but has not g§ oNy
been through the copyediting, typesetting, pagination and proofreading process, which may g
lead to differences between this version and the Version of Record. Please cite this article as 8 554

https://doi.org/10.1111/cobi.13450

Enhancing Sabah’s PA Network -
Conservation & Management Questions

* As the climate gets hotter, which e
forested routes will populations ,
take to move from lowland
Protected Areas to suitable
habitats on Mount Kinabalu?

* Given plans to protect more of
Sabah'’s forest, which are the
currently unprotected forest
habitats that are a priority for long-
term connectivity between lowland
PAs and Mount Kinabalu?

Sabah’s Protected Areas

10



We take one case study Protected Area

* Lowland source to cooler, highland target, predicted to provide a refuge in 2080

Habitat = Forest cover- mostly unprotected

A ek

B
Tor A

Target

Source - PA1

Forest cover (Gaveau et al., 2016). Species of conservation concern
assumed to move through forest habitat

11



Two analyses — with provided data

* Flow/bottlenecks analysis asks: How easy is it currently for forest species to travel from lowlands to
mountains in Sabah? Where are the bottlenecks?
* A simple introduction to the web app - learning how to analyse flow with bottlenecks

* Prioritisation analysis asks: Which currently unprotected forest habitats are a priority for long-term
connectivity between lowland protected areas and Mount Kinabalu?

* We'll learn what ‘Prioritisation by Dropping’ does

* Find sabah_data folder © Moo D - @ s

n
o

Note that in your own analyses, data
preparation needs time and thought!

e https://condatis.github.io/Ctraining inR 25/

CondatisDataRequirements.pdf PDF helps you
to understand the data requirements

condatis

24



Running Condatis analysis — Log in to web
app

(@l condatis

bigger, better and more joined-up habitat networks -

Welcome to Condatis
Version 1.1

Please Sign in
User Name or Email Address:
Password:

sssss

Forgotten your password? Click here for help

New to Condatis?
Then please register here

Running Condatis analysis — Create a new
job

(@l condatis

bigger, better and more joined-up habitat networks

Job Management

No jobs currently scheduled

© CoNpATIS 2018

13



Running Condatis analysis — setting
parameters

@ % pblivacuk/-condatis Gevfindexphppage=create ob * 0 @

(@l condatis
bigger, better and more joined-up habitat networks -

Create Job

v B

Job Titl B—
Rate (R): [om | ®
*Dispersal Distance (km): [5 ] [©)
Compute Bottlenecks: [

Inputs for simple flow/bottlenecks analysis

* The ‘job name’ will be used to name your downloaded files, so make it
informative, but not too long

Data/files Name

Folder sabah_data

Habitat layer ForestExd..tif This is the ‘forest
Source/target layer SourceTarget .tif example’, and includes
Reproductive rate 2000 individuals per km?2 both protected and
Dispersal distance 1.5km unprotected forest
Bottlenecks Yes (up to 200)

28



v Condstis: bigger, betterand i % [l Condatis Pre Check Job x 4+ =t (W] X

<« c 2% pgb.liv.ac.uk/~condatis_dev/index.php?page=precheck_job&job=2982 T 3 @
g8 [ All Bookmarks
a
CONDATIS YOUR
HELP LOG ouT
d t PROIECT ACCOUNT
——

bigger, better and more joined-up habitat networks

Please wait whilst Condatis requests some checks on the job sabah fb 1.5 (2982).

TeERMS AND CONDITIONS
PrRIVACY DECLARATION
© ConDaTIS 2018

29
Confirm submission after pre-flight checks

conpaTis ”
HELP
PROJECT AccounT

LoG out

condatis

bigger, better and more joined-up habitat networks

Job Summary

Job Title sabah fb 1.5
* When most people have i DI o2s ey 15370 3
submitted jobs | will walk Dipers Ditonce. 15 :

through the results

* Then we’ll move on to
‘prioritisation by dropping

’

Habitat Layer

ForestEx1. tif

Source and Target Layer SourceTarget1.tif
Bottlenecks 30

Pre-Flight Check Results
Pre-Flight checks detected no issues

Preview Results

Habitat Cell Number 16647
Source Cell Number (Majenta) 63
Target Cell Number (Cyan) ~ 803

East - West Range
North - South Range

434.956 - 612.166
591.368 - 737.888

Everything seems to be in order and your job is ready for submission.

Confirm Submission

15



Condatis Web app analysis summary

* Follow along with
https://condatis.github.io/Ctraining inR_25/Web app quick reference.pdf

* To be able to use the web app you will need to register with the website
* Once logged in you will be able to
* Create a job
* Fill in the relevant parameters
* Remember to select “bottlenecks” if you require the major barriers to dispersal to be
reported
* Condatis will give you a position in queue and a progress % on analysis
* A summary will be provided when analysis is finished
* Data can then be downloaded and imported to GIS and/or statistical packages for
exploration

31

Job management page shows everything in
progress and previously completed

v | Bl Condtibigger betierandime X | B Condatis fob Management. X - o x

€ > ¢ = oo ¥  job * 0 @

* Click ‘View Report’ to |= S i

get yo ur resu ItS (, I— conoams prosec e O Locour

bigger, better and more joined-up habitat networks -

Job Management

Date  Analysis
Presented  Type

sabahfb 1.5  2025-08-20 Flowonly COMPLETE 100%  View Report View Job
sabah dropping 1.5 2025-08-20 Dropping ONGOING ~ 0%  Not available View Job

Job title Status  Progress  RY Details

| Create New job |




Open Results html page & download zip files

* Overview maps are shown in the
html summary, but the colour
scheme isn’t always the clearest

* Look at the interpretation
legends to help understand the
data

* The connectivity of this
landscape is high (7), is this a
surprise?

C % pgiac

X o « * Er
condts.coulost 250, itrsac st 15,2006l * D@
[Sp—.
Habitat layer Forestix.if
Source and Target layer SourceTarget1.tif
Reproductive Rate (individuals per km?) 20000
Dispersal Distance (km) 15

Results

t file:
Al files included in 7ip file sahah o1 5. 200b_resultszip (Click to dowrload)
7ip file includes:
seban_fo_1.5.2000cov

5
sabah | b St sy, pno
abat 1.5 2000 ab.if
52200b_progress.tif, .csv, .png
WO i ey

The Help Documentation on the Condatis websit provides further Information to asist with the
erpretation of Condatis outputs and with troubleshooting, and can be accessed here.
Maps shown 1t 41 Hes can e siowe g & mapping pltform, or examle QGIS(iree and open source)

ummary of results.

The el spes f ot the ool Soecks e st g 70535,
The lower the speed, the longer the time it would take for the first colonisation of the target. The
relationship between Condatis' speed and the rate of movement in population simulations is very

sgnificant, but not exact or lincar (Hodgson et al, 2012). I speed is <<1 it robably indicates that many

generations would be needed for the species to reach the target. If the speed is >>1 it may indicate that
Ehere are many aitermative routes which all have a possbiiy of eading to the irst successful target
colonisation.

Flow Map

Exploring the downloaded results

= _html file is the same as
the summary shown on

the website

= .pngfiles are the images

displayed in the

1) Condatis workshap_examplel.csv 05/03/2021 11:03 Microsoft Bxcel C... 30KB
Condatis_workshop_sxamplel.html 05/03/2021 11:03 Firefox HTML Doc... 9KB
E[ Cendatis_workshop_examplel_autoST.tif 05/03/2021 11:02 TIF File 43KB
%) Condatis_workshop_examplel_bottlenecks.csv 05/03/202111:03 Microsaft Excel C... 74K8B
D Condatis_workshop_examplel_bottlenecks.dbf 05/03/2021 11:03 DBF File TKB
Condatis_workshop_example1 | png 05/03/2021 11:03 PNG File 6 KB
[ Condatis_workshop_examplel_bottlenecks.prj 05/03/2021 11:03 PRJ File 1kB
[ Cendatis_workshop_examplel_bottlenecks.shp 05/03/2021 11:03 SHP File 2KE
D Cendatis_workshop_examplel_bottlenecks.shx 05, 021 11:03 SHX File 1KE
& Condatis workshop_examplel_flow.csv 05, 021 11:03 Microsoft Excel C... 23KB
& Condatis_workshop_example_flow.png 05/03/2021 11:03 PNG File 10ke |
@ Cendatis_workshop_examplel_flow.tif 03/03/2021 11:03 TIF File 43KB
3| Condatis_ workshop_examplel_progress.csv 05/03/2021 11:03 Microsoft Excel C... 23KE
Condatis workshop_examplel, ress.| 05/03/2021 11:03 PING File
{ [§] Condatis workshop_examplel_pragress.tif 05/03/2021 11:03 TIF File 458

~a summary

17



Exploring the downloaded results

(8 Condatis_workshop_examplel.csv 05/03/2021 11:03 Microsaft Excel C... 0k8_|
Condatis_workshop_examplel.html 05/03/2021 11:03 Firefox HTML Doc.. KB
8] Condatis workshop_examplel_autoST.sif 05/03/2021 11:03 TIF File 45KB

[BE Condatis_workshop_example1_} csv 05/03/2021 11:03 Microsoft Excel C... 74KB |
| ] Condatis_workshop_examplel_bottlenecks.dbf 05/03/2021 11:03 DEBF File 7Ke
€] Condatis_workshop_example]_bottlenecks.png 05/03/2021 11:03 PNG File GKE
[7] Condatis_workshap_examplel_bottlenecks.prj 3/2021 11:03 PRI File 1¥8
[7] Condatis_workshap_examplel_bottlenecks.shp /2021 11:03 SHP File 2ke
| ] Condatis_workshap_examplel_bottlenecks.shx 2021 11:03 SHX File 1 KB

[85 Condatis workshop_example1_flow.csv 05/03/2021 11:03 Microsoft Excel C... BK8 |
€] Condatis_workshop_examplel_flow.png 2021 11:03 PNG File 10KE
8] Condatis workshop_examplel_flow:tif 05/03/2021 11:03 TIF File 45KB

Condatis workshoj lel ress.csv 05/03/2021 11:03 Microsaft Excel C... 3 M
€] Condatis_workshop_examplel_progress.png 3/2021 11:03 PNG File aKe

| E Condatis workshop_example!_progress.tf 05/03/2021 11:03 TIF File 45KE

.csv files are the raw
data underlying the
spatial outputs

Provided for statistical
analysis should you want
to

Exploring the downloaded results

| Condatis workshop_examplel.csv

Condatis_workshop_examplel.html

8] Cendatis_workshop_examplel_sutoST.tif

[ Condatis_workshop_examplel_bottlenecks.csv
D Condatis_workshop_examplel_bottlenecks.dbf
@ Condatis_workshop_example1_bottlenecks.png
[] Condatis_workshop_examplel_bottlenecks.prj
[7] Condatis_workshop_example1_bottlenecks.shp
[] Condatis_workshop_examplel_bottlenecks.shx
'] Condatis workshop_examplel flow.csv

[ Condatis_workshop_examplel_flow.png
Condatis_workshop_examplel_flow.tif

1] Condatis_workshop_example]_progress.csv

[E Condatis workshop_examplel_progress.png
] Condatis workshop_examplel_progress.tif
|

103

2021 11:02
05/03/2021 11:03
05/03/2021 11:03
05/0372021 11:03
0570372021 11:03
05/03/2021 11:03
05/03/2021 11:03
21 11:03
05/03/2021 11:03
05/03/2021 11:03
05/03/2021 11:03
0 2021 11:03

05/03/2021 11:03

Microsoft Bxcel C...
Firefox HTML Doc..,

TIF File

Microsoft Excel C...

DEBF
PG File
PRI File

SHP File
SHX File

e

Microsoft Bxcel C...

PNG File
TIF File

Microsoft Excel C..,

PNG File
TIF File

30KB
SKB
43KB
T4KB
7KB
6KB
1K8
2KB
1KB
23KB
10KB
45KB
23KB
8 KB
45K8

tif files and the
bottlenecks
shapefile can be
opened in GIS

18



Bottlenecks and flow viewed in GIS
wo Ki.\umeg;a_ ::::nems

0,001052 - 0002007
0.002008 - 0.010277

—— 0.010278 - 0.081893

SourceTarget1.tif
Source=1,Target=2
o

_E
|k
ForestEx1.tif

Proportion forest
0.000315 - 0.063361
0.063362 - 0.125803
0,125804 - 0,188246.
0,168247 - 0.250659
0.25063 - 0313131
0313132 - 0.375574
0.375575 - 0435017

[ 0.436018 - 0.500459

[ 050046 - 0.562502

[ 0562503 - 0625344

[ 0.625345 - 0687787

I 0.ce7788 - 0.75023

[ 0.750231 - 0.812672

I 0513673 - 0875115

I 0.575116 - 0337557

M 0937558 - L

Notice all the bottlenecks are close to the source

Bottlenecks and flow viewed in GIS

| . SourceTarget1.tif
i L= Source=1,Target=2
1]
I
I
sabah fb 1.5 flow.
Flow

1.000e-03 - 1.000e-02

1.100e-02 - 4.000e-02

4.100e-02 - 8.000e-02
[ 8.100e-02 - 1.600e-01
I 1.610e-01 - 3.200e-01
B 3.210e-01 - 6.400e-01
I 6.410e-01 - 1.200e+00
B 1.201e+00 - 1.864e+00

Notice flow is highest when there is little ‘choice’ about route to take. Where there is
plenty of forest, flow spreads out and takes all routes

19



Prioritisation — questions that can be
addressed

* Conservation:

» Of unprotected habitat that the population could move through, which areas are a
conservation priority? i.e. we need to avoid losing them.

* Restoration:

* In which areas would restoration be most beneficial to connectivity, out of identified feasible

areas”?

* Today, we're prioritising the unprotected rainforest in this area of Sabah. We're
investigating ‘worst case’ future scenarios where unprotected forest is lost. Not
because we expect it to happen, but in order to advise on efficient additional
protection of corridors or ‘climate change escape routes’.

Inputs for Condatis — Prioritisation analysis

* We suggest some in the class choose 50 dropping stages (slower), and

some choose 10

Data/files Name

File package sabah_data
Source/target layer SourceTargetd.tif
Habitat layer Forestundrop.tif
Prioritisation layer Forestdrop.tif

Reproductive rate

Dispersal distance
Bottlenecks

Number of stages for dropping
Dropping stage Type

2000 individuals per km2
1.5 km

No

10 (rough guide) or 50
Flow based

We have separated
protected and
unprotected forest
into two layers for you
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v [l Condatis: bigger, betterand m: % [l Condatis Pre Check Job x4+
<« G % poblivacuk/~condatis dev/indexphp?page=precheck job&job=2983

condatis

= a =

* O @®

[ All Bookmarks

a
YOUR
CONDATIS PREIECT HELP LoG ouT
ACCOUNT

bigger, better and more joined-up habitat networks

Job Summary

Job Title sabah dropping 1.5
Time 2025-08-20 15:12:08
Analysis Type Dropping
Reproductive Rate 2000

Dispersal Distance 15

Habitat Layer Forestundrop.tif
Source and Target Layer SourceTarget1.tif

Prioritisation Layer Forestdrop.tif
Step Type Flow_Based
Stages 50

Pre-Flight Check Results
Pre-Flight checks detected no issues

Preview Results

Habitat Cell Number 1078

Source Cell Number (Majenta) 63

Target Cell Number (Cyan) 803

East - West Range 434.956 - 612.166
North - South Range 591.368 - 735.908

Confirm Submission

a

Everything seems to be in order and your job is ready for submission.

3

41

Overview of your results in html report

Max

Min
Log
Flow

Start flow

37

§

Dropping rank — shows which ‘climate change
escape routes’ are most efficient to conserve
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View the speed loss trajectory

* What impact does loss of

habitat, i.e. dropping, have on "
speed of movement? °]
« How does speed change with ]
each stage of dropping? 1

0 10 20 30 40 50

Dropping Stage

Trajectory on a map — how much of the
original speed has been lost by stage x?

SourceTarget1.tif s00L-6

5 o 5 6.001 - 6.941
ource=1,Target= B a2 - 7053

2 Forestundrop. tif
- Value
sabah_dropping_b R
_dropping_by... 0,126 - 0,25
Value 0,251 - 0,375
I o001 -0.028 0376 -0.5
- 0,029 - 0.166 0.501 - 0.625
[ 0.167 - 0.304 I 0626 - 075

0.305 -0.47 I 0751 - 0.875
0471 -0.691 I 0575 -1
10.692 - 0.885
0.886 - 1.079 G|0ba| Canopy
i Height 2020
O 1301 - 1,577 Value
B 1578-2 - 195
2.001-3 o
3.001 -4
4.001 -5
0 15 30 60 Kilometers
T |

E.G. By retaining the yellow, orange and red areas we can keep speed loss no more
than 4 (i.e. keep it above ~3 when it was originally ~7)
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Synthesis

* Flow/bottlenecks analysis asks: How easy is it currently for forest species to travel from lowlands to
mountains in Sabah? Where are the bottlenecks?

* We learnt how to analyse flow with bottlenecks

* We saw some obvious features bottlenecks tend to have - bridging the worst gaps along a route
that species are ‘forced’ to take if they are to reach the target

» We noted that the bottlenecks in this particular landscape are difficult in practice to bridge

* Prioritisation analysis asks: Which currently unprotected forest habitats are a priority for long-term
connectivity between lowland protected areas and Mount Kinabalu?

* We learnt what ‘Prioritisation by Dropping’ does

* The landscape starts with a high connectivity (“speed”), and it would be possible to preserve
much of this with a small amount of conserved corridor forest

» Just looking at flow alone in these landscapes would not have given such clear
priorities of areas to save from logging

* The end speed is virtually zero, because there are large distances between the
existing protected areas

condatis

WITH R!

23



Why use R?

* New ways of processing bottlenecks are not available in the web app yet

* If you already use and like R, you can do entire workflows in the same place
* You can set up ‘loops’ with many related runs

However!

* R on your PC will be limited to small network sizes

* There is less sanity-checking, more chance of doing something wrong

Case study: important bottlenecks in
England

* In collaboration and funded by Grssiand (\ Heathiand, & Nationally important
Natural England, 2023-4 T zones forbroad
« Aimed to inform Local Nature St ) vajor Btonecks
Recovery Strategies and other ‘ (.j’ £ ff LRSS
large-scale initiatives - il i
Woodlanq 1.00

Wetland -

* Used 4 broad seminatural
habitat types from the Priority
Habitats Inventory

Hodgson, J. A., Mungee, M., Gutierrez-Arellano, C., Taylor, S. D., A R
Duffield, S., & Crick, H. Q. P. (2024). Condatis bottlenecks spatial , @

data for broad habitat networks in England. Available at:
https://doi.org/10.7910/DVN/VI7HXP
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Reminder: bottlenecks are ‘difficult jumps’
where flow is restricted

ro.8

elative flow

In circuit language,
bottlenecks strength is

POWER, but this metric can
be difficult to interpret

Calcareous grassland

relative bottleneck strength

0.t

0.(

target locations)

source; T=

Condatis run with dispersal distance of 2km (S

Travers, Alison,

... & Hodgson. (2021) Habitat patches providing South-North

connectivity are under-protected in a fragmented landscape. Proc. Roy. Soc! B,

288, 20211010.

Briefly, our new ideas for the bottlenecks
project

* Convert ‘percentage power’ to ‘bottleneck score’

» Score is normalised by the number of cells, so better expresses

what is ‘disproportionately high’

* Convert clusters of bottlenecks lines into polygon ‘search areas’

* A more streamlined output for practitioners

25



Hodgson J, et al. 2024. Condatis bottlenecks spatial data for broad habitat

networks in England. https://doi.org/10.7910/DVN/VI7HXP, Harvard Dataverse, V1

1) Power % becomes score

Cover %
M oo6

H: Power %
_RE 0.022 - 104-1
W52 1041 - 1040
100 — 1040 - 1071
— 10M - 1042

condatis

51

Gutierrez-Arellano, C., et al. 2023. Informing nature recovery in England by analysing

“bottlenecks” in broad habitats [NECR499]. Natural England, York.

Note that bottlenecks often occur in

clusters

Bottleneck score "
- - Minor (>1 - <5)
— Major (>5-<50)
-= Severe ( >50)

Grassland (%)

I 100

0.001

. Kilometers

condatis

52
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‘Search areas’

Informing nature recovery in England by analysing

“bottlenecks” in broad habitats [NECR499]. Natural England, York.

Bottleneck areas
Major priority
[ Severe priority

Grassland (%)
100

Gutierrez-Arellano, C., et al. 2023.

2) Circles spanning bottlenecks become

[ | 0 5 10
[ e s
0.001 Kilometers
condatis
N t i ith R
Oow your turn again, wi
v @ Condatis connectivity analysis 1 X 4+ - a b4
¢ 5> C % https// is.github.io/Ctraining_inR 2" fl * B O e
. ) , e oy iissocseiigs J
* Under ‘Session 2’ in the schedule, Weill b the Condatisstatistic, the et ayers ot Flow and
BEDIEIEEE S, Progress metrics, the shapefiles for the Bottleneck links, with their
you W|” f|nd a ||nk to Data associated power and score metrics. Finally, we will obtain a the
I — shapefile Search Areas, based on the score metric.

https://condatis.github.io/Ctraining
inR_25/rworkflow

* This is a handy R Markdown file that
steps you through everything you
need to do

Any questions?

packages
Habitat data
Sources and targets data
Convert rasters to points
Run Condatis
Set Condatis parameters
Run analysis
Progress and Flow maps
Bottleneck lines
Search areas
Other directions

Multidirectional search
areas

How to follow the exercise

You are looking at an R Markdown file, which has chunks of R code
interspersed with instructions. You can either copy-paste the R code

from your browser into R. Or, you can open the file ‘Workflow.Rmd’ in
chunk

Rstudio and choose ‘run’ next to each code chunk. Only the firs
(setting the working directory) needs to be adapted to your local
machine.

Data

The data required for this exercise are in the R example folder of the
Workshop GitHub repository.

Set your working directory using the path where you downloaded the
ZIP.

setwd("<YOUR PTAH>/R example") Copy

Condatis functions and R packages

First, lets source the required functions and libraries for the analyses.
In this exercise we will use the following Condatis functions:

* makehabitatpoints Condatis runs calculations by converting
each habitat patch (cell) into data points. This function converts
‘habitat raster files into a data frame where each patch has xy

coordinates (in km) and a cover value (raster values)
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Are the bottleneck search areas sensible?

* They are close to the route of high flow

350000

;atej;r:r * But within that route the species is ‘forced’ to

W Severe make some IongjumpS

* The jumps are also visible as discontinuities in

‘progress’
= sqrt of Flow B Progress
2 0010 2 5
: ' g | R ey 0.008 By o 08
We’d recommend ) L S e E oo 5t /' / 06
tackling the severe 2 . g¢. 04
bottleneck first, if g e
restoration is feasible [y - Il
th e re Seil‘GS 550‘000 Gei‘-ﬂﬁ 650:000
Of course, analyses like these are only the
beginning of your travels N

condatis
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See Using Condatis>
Training Resources

s m <@ 55 (O 7 —
C @ O8 w « O & -+ @B

CERAALIS A e =
Bl oo
bigger, better and more joined-up habitat networks -

Srowse: Home » Events » Comnacte

moox

Get
inspiration
from earlier
projects

Connected Landscapes in Practice: Condatis Network Event 2024

Watch videos

CONDATIS: DECISION SUPPORT FOR by users

CONNECTED PES IN PRACTICE

JENNY HODGSON . "
ndati
UNIVERSITY OF LIVERPOOL Faretitd

O

condatis
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condatis

Thanks! Feedback welcome

Thanks to many conservation partners and users who have helped make Condatis fit
for purpose

Our software developers include: David Wallis, John Heap, Tony McCabe, Tom Travers
and Claudia Gutierrez-Arellano

Find out more: www.condatis.org.uk

Natural & puaie UNIVERSITY OF
. 23gers
Cag | e =8 LIVERPOOL
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Download all today’s materials:
https://github.com/condatis/
Ctraining inR 25/

v O consstslCusining iR 25 Cor X+ o x

€ 5 C % githubcom/condatis/Ctraining inR 25/ [% % &} @ @ i

[ All Bookmarks

a
= o condatis / Ctraining_inR 25 Q /A o I
<> Code I Pullrequests ( Actions [ Wiki @ Security
| |¥ ||

Condatis training using R, first delivered in Sepetember 2025, by Jenny Hodgson
and Claudia Gutierrez-Arellano

8 GPL3O license
¥ Ostars ¥ Oforks © Owatching § 1Branch © 0Tags A Activity
@ Public repository

¥ main ~ ¥ © Gotofile + [ ESECTTEES

@ condatis improved programme, added c.

Access via schedule page:

https://condatis.github.io/
Ctraining inR 25/
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