Precision citizen science:

Spatially targeting recording effort through
adaptive sampling to improve biodiversity monitoring

Michael Pocock | @mjopocock Ecology & Hydrology
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Volunteer-collected biodiversity data

1 Assessing the state of nature:
e to evaluate trends, distribution
* to assess impacts of interventions 2

2 Benefiting individuals:
® ConnECt|ng tO natu re Nature up close and personal
* supporting wellbeing

3 Supporting action for nature
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How are citizen science data collected?

BIG

BUTTERFLY

w UK Butterfly

UKBMS Momtormg Scheme

|Recc-)rd

Structured momtormg Semi-structured recording Unstructured recording

Revisit specific sites Follow a protocol Record what you want
Follow a protocol Participate where When you want
Gather data on abundance you want to Many records gathered
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All records are valuable, but...
we don’t simply need more records, we need more informative records

So, how do you choose where to record?
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Targeting revisits 2,

..... AN
map: Grasshoppers iRecord
Targeting Revisits Map: Grasshoppers and Allies

This Targeting Revisits Map shows the 1km squares from which one or more Orthoptera species (grasshoppers, bush crickets and crickets) have been recorded through the Grasshoppers and Allied Species Recording
cheme

The colour of each square shows the status of each site based on exisiting and new records (records made or submitted in 2021)

« Bright pink squares are ‘Targets for revisits': They have records from only one year in the past ~ f these sites are revisited then they can be included in our trend analysis

« Pale pink squares are "New this year': They, for the first ime, have records this year. Next year these will become targets for revisits.

« Dark green squares are ‘Wel recorded" They already have records from multiple years — these sites are already included in our trend analysis, but records from these sites continue to be valuable
« Pale green squares are ‘Successful revisits™ They used to only have records from a singe year, but since this year have visits from multiple years and will now be included in our trend analysis.

+ Blank squares are 'Unrecorded So far, don't have any records of grasshopppers and allies in our database.
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Targeting revisits

Click on square to get more info
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NY3650
Target for revisits

No. Years: 1
No. Visits: 2
No. Taxa: 11
First Visited: 2002
Last Visited: 2002

Updated in real time via iRecord

4 Status of 1km square
I Target for revisits I
New this year
Successful revisits
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Species:
Amara plebeja, Bembidion lampros, Bembidion
, Calathus
&gg., Leistus , Lonicera ‘ \\
pilicornis, Pterostichus nigrits agg., Pterostichus I
rhaeticus, Pterostichus vernalis, Trechus quadristriatus { \

e Can you make the pink squares (visited in only 1
year) green (visited in more than 1 year)?
e Revisits — Improved data for trend modelling

. Biological
Records
. Centre

@INCC

Targeting revisits
map: Grasshoppers

Targeting revisits
map: Craneflies

Targeting revisits
map: Ground beetles

Targeting revisits
map: Soldierflies

Visit www.brc.ac.uk for
more information

Follow links in tool
to give feedback

Thanks to Colin Harrower


https://shiny-apps.ceh.ac.uk/targeting_revisits_craneflies/
https://shiny-apps.ceh.ac.uk/targeting_revisits_ground_beetles/
https://shiny-apps.ceh.ac.uk/targeting_revisits_soldierflies/
https://shiny-apps.ceh.ac.uk/targeting_revisits_grasshoppers/
http://www.brc.ac.uk/
https://shiny-apps.ceh.ac.uk/targeting_revisits_grasshoppers/

The DECTDE Project

Recording nature where |t matters

o Natural
Multidisciplinary team Funded by NERC Environment

@ et & ok I ;.

Ecology, citizen science, Social science Computer science & Visual data science
statistics & data science  Alison Dyke citizen science Greg Mclnerny
Michael Pocock Rachel Pateman Advaith Siddharthan Cagatay Turkay

Tom August Jennifer Rao-Williams  Janice Ansine

Susan Jarvis Sarah West Mike Dodds Co-design at the heart

Thomas Mondain-Monval

Simon Rolph @INCC Wszﬁ:;t'xm . GiGL ?
Rich Burkmar mmmmmmmmmmmmmmmmmmmmmmmmmm
: Earth observation .
Katty Baird _
Emma Wright et
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A solution?

What is the need? Use species distribution models
o >
* We have good information on - S0 .
* Large-scale trends for reporting I e

* Using records for site-level management

* Data users: Lack comprehensive, fine-
scale (1 ha) maps of natural capital to

Species records

inform regional decision-making

* Recorders: Lack tools to guide their
recording and increase its value for
nature

Predicted distribution Uncertainty

UK Centre for Y Y addnY=
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ldentify priorities for recording

Where are models of species

distribution least confident? Where have Where is it best to
(Uncertainty combined observations already collect new
across species) been made? observations?
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The i f: f; b %;; = TOOI ‘repon(a(l'm,g ‘suggestions’

- priorities accessible places

Do you want to discover Eemre—
new places to record 4—[“""

wildlife? Automatically

generated text
Explore the DECIDE Tool. It in pop outs
shows places with high priority

for recording.

© What to Expect?

7 N The area within 200 m of this point is urban
A ot 6‘ Itis close to accessible areas/routes of these

types: 'Public Park Or Garden', 'Play Space',

~| 'Pedestrian’, 'Open access land', ‘footway’ and
1 'path’.
14| Our model predicts that there could be 19
I/ species of butterfly in the area.

Choose a location to visit.

@ Record all species seen using
: / existing apps and websites.

® : 1 Tedfinatan. o

|
Find out more Go to map

# | Why do we need data from this area?

The predictions from our models are uncertain
for this area. Records from here will be
particularly valuable to help improve the models.

Tic}(enham s

R, 7 ) Help us! What else would you like to see in this
7 strawberry ‘ information pop-up? This feature is in
S Hil ! - | development, please leave suggestions on the
LT S “’ZJ ‘ Ham feedback page.

UK Centre f . ¥ e )=
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Co-design in the

Paah. S

Display recording priorities |

UK Centre for
Ecology & Hydrology
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Do you want to discover new places to record wildlife?

Use the map to help you choose a location to visit. Go there to
look for butterflies and moths and submit records of the
species you see using existing recording tools.

®© 9

Eind out more Go to map

Get Involved! This is an ‘early access’ version of the tool. We're devel ideas and
input from anyone interested in wildlife recording. Join our mailing list to be kept informed of the
latest developments and help with co-design.

Tool

In 2022: Developing
feedback to recorders
that is more...

e Relevant

e Accessible

* Actionable

* Appealing

: co'Re
https://decide.ceh.ac.uk/ DECIDE .

Recording nature where it matters



Co-design with data users

First proof of concept making layers of modelled information
available for decision-makers

9
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Data user proof of concept

the cat
Vice County:

@ Butterfies () Motns

nnnnnnnnnnnnnn

Proportion of 100100 gric squares

UK Centre for
Ecology & Hydrology

Maps of modelled butterfly richness

Winter 2021/22:
Co-design with
data users

Interested?
Email me for
more Information

rRecine
"’»‘%‘%Ey >

Recording nature where it matters
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Recording nature where it matters

Michael Pocock | @mjopocock | https://decide.ceh.ac.uk

UK Centre for
Ecology & Hydrology
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For recorders For data users

Colours = Pins = : . L
‘recording ‘suggestions’ based ~Textual Co-design with data users in winter

priorities’ on accessibility information ' 2021/22 — email for more information

n pop out
DECIDE @ cioeiston

Data user proof of concept

167

Display recording priorities

r - Query the cata
4 Get suggestions Vice County:

Migdiesex -

Taxa
@ Butterfies ) Moths

What to Expect?

The area within 200 m of this point is urban. .

Itis close to accessible areas/routes of these ) DECIOE score

types: 'Public Park Or Garden', 'Play Space’, O Mumber of ecords

'Pedestrian’, 'Open access land', 'footway’ and HER—Y

‘path’.
| Our model predicts that there could be 19 Number of recoras  Average DECIDE score
" | species of butterfly in the area. Fuarea 105238 0000 o007
¥ Map view 109238 0000 00107

Why do we need data from this area?
The predictions from our models are uncertain
for this area. Records from here will be
particularly valuable to help improve the models.

Help us! What else would you like to see in this

information pop-up? This feature is in
development, please leave suggestions on the

feedback page.

Proporton of 1006100 grs squares

oo
Ve vow
Ve oty
% 3 =
Soecis rreess
—

First proof of concept making modelled /
information available for decision-makers
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How can you help?

e _=_.-.1. Explore the DECIDE Tool

4 Get suggestions

—rl BN _ - ; 1 https://decide.ceh.ac.uk/
| 2. Give feedback

[ e e [
3. Join the mailing lists: General
L] L @ Do you want to discover new places to record wildlife?
. [ [
List and Co-design List
Explore the DECIDE map. It uses distribution models to show
recording priorities: the places where more records are most
needed. It is currently available for butterflies and day-flying
moths

Use the map to help you choose a location to visit. Go there to
look for butterflies and moths and submit records of the
species you see using existing recording tools.

® 9

Find out more Co to map
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I We're developing it with ideas and
our mailing list to be kept informed of the

Get Involved! This is an ‘early access’ vel'
input from anyone interested in wildlife reco’ .
latest developments and help with co-de

UK Centre for
Ecology & Hydrology
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https://decide.ceh.ac.uk/

Next steps

e Nocturnal moths * Faster and richer feedback

. _ . .. .
e Targeted recording with Autc.)mat_ecr:l] upfda’ijes V|Iz<a iRecord .an iSpot
[ ]
low-cost LED traps Testing richer fee | ac. to f:ontrl utors |
° Develop new appllcatlons IN data-poor regions
e Statistically model benefit of adaptive sampling
?zfggi‘gr:\cmaximiseCONDITIONS - T X A ~tl ‘ e
;:'::’cg::ributiov\sf;,',I,, — Q; T — . =
WAL WS seeciEs ;‘\s N i
YOUR RECORDS ml DES(RIP-T:!'OT -&n; '-
R e S— - «p new challengé
2 i L LOCATIONS = - for you. POtERT
i 5&‘" = ‘€ VALUE - to se¢ sr“lej"
) TASKS IN CONTEXT iy T, TR &: = a grassa
8 0 ll.uunqm ’_nl'\rte;r)‘s’:exrf‘zosrdmg TYPE [l New Species
c lamarmz  Produced a bias i How fece . QY Vs Acop
6 towards _» * Challenge
- ) g (=3
UK Centre for 2T Y add Y=
Ecology & Hydrology e e s 4 B
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Precision citizen science: Spatially targeting recording effort by volunteers through #adaptivesampling to
improve #biodiversitymonitoring #BOUsci21 #Sesh6 1/

#citizenscience is an incredibly valuable approach for #biodiversity #monitoring. All records are valuable...
but we don't simply need more records, we need more informative records. This is where @decidenature
comes in! 2/

We need better #biodiversity maps for #naturalcapital assessment, so in @decidenature we're using
spatial distribution modelling #SDMs to identify where models have greatest uncertainty. 3/

.@decidenature is currently for butterflies and moths. (Not birds. Sorry!) But the concept of
#tadaptivesampling and #citizenscience is ideal for #ornithology too! Especially in data-poor areas. 4/

And we are designing a tool for nature recorders #citizenscientists so they can see locations that have the
highest priorities for recording

Are you are recorder? Explore the tool showing locations with highest priority for recording
https://decide.ceh.ac.uk/. Also join the mailing lists and please give us your feedback! #codesign 5/
Are you a user of biodiversity data? Get in touch to help co-design a tool to meet your needs for spatial
biodiversity info and natural capital data 6/

We think this is a really valuable approach that supports and adds to existing #citizenscience approaches.
What do you think? 7/

Thanks to the awesome, interdisciplinary team @UK_CEH @TomAugust85 @RachelP_SEI @AlisonDyke_SE|
@susanjarvis501 @TMondain @simon_rolph @kattyponder @burkmarr @SarahWest_SEl @isEmmaWright
@iSpotnhature @iRecordWildlife @RichardFoxBC @Moth Lady @cagatay turkay @GregMcl @JaniceAnsine



Not just more, but
more informative

 Raw data and dot maps are
great, e.g. for well-recorded
sites and proving presence
but...
* They are incomplete
* They are not fine scale

UK Centre for
Ecology & Hydrology

London Smooth Newt Atlas

Connecting London's Amphibian & Reptile Environments (CLARE) Project

D London borough
e P

resence recorded in 1Km grid square
© Absence recorded in 1Km grid square

Which 1km
squares
have been
visited?
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Not ]USt more, but * For decision-making, people

more informative also need information that is
comprehensive & finer-scale
* Raw data and dot maps are (covering all 25 million ha in UK)

great, e.g. for well-recorded

, , * For example:
sites and proving presence

* For strategic spatial planning

but... . .
. * For screening for environmental
* They are incomplete impact
* They are not fine scale * For natural capital assessment

e To target biodiversity surveys

Solution: Use modelled outputs (not raw data) for this purpose
Ask recorders to record where we need records to improve models

6 UK Centre for ‘ g ¢ ?
Ecology & Hydrolo - >
gy y gy Recording nature whe




Modelling distributions

Take lots of different

variables (climate, habitat,

g . O 'R
5 v %\ T3 A
Nl A& - 0 ¢
-’l’ TSy '. , / " ox
e A ided il el
TRt SR
b
e 3

UK Centre for
Ecology & Hydrology

Combine with raw data
— Predicted distribution

Do this for many
different species

Predicted distribution

Uncertainty

s
.

More uncertainty = more records
can help to improve models

& o] F - @&
oo N | e (2 21
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1. Interviews

Co-design with recorders 2. Focus groups
3. Feedback

. -
— informs our design

August 2021 . e, e

and priorities
Version 0.1 Release to core group

Released to core group and wider group of recorders

®

Initial development by

D

project team In year 1 We fOCUSSGd
sy 2021 Date the on butterflies and day-

Version 0.2 Viersion 0.4
Interviews with .
recorders Rel?ased to core group Released to core group fl . t h
Year 1 co-design and wider group of recorders and wider group of recorders yl n g m O S

UK Centre for al e @ Y
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The DECIDE Tool

Do you want to discover new
places to record wildlife?

Explore the DECIDE Tool. It
shows places with high priority
for recording.

Choose a location to visit. Record
using existing apps and websites.

® 9

Find out more Go to map

UK Centre for
Ecology & Hydrology
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https://decide.ceh.ac.uk/ CECIDE
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The DECIDE Tool

Do you want to discover new
places to record wildlife?

Explore the DECIDE Tool. It
shows places with high priority
for recording.

Choose a location to visit. Record
using existing apps and websites.

® 9

Find out more Go to map

What to Expect?

The area within 200 m of this point is urban.
Itis close to accessible areas/routes of these
types: 'Public Park Or Garden', 'Play Space',
'Pedestrian’, 'Open access land’, 'footway’ and
‘path’.

Our model predicts that there could be 19
species of butterfly in the area.

Why do we need data from this area?

The predictions from our models are uncertain
for this area. Records from here will be
particularly valuable to help improve the models.

Help us! What else would you like to see in this
information pop-up? This feature is in
development, please leave suggestions on the
feedback page.

CLOSE

UK Centre f .
Ecoloigyil, Hysialigy https://decide.ceh.ac.uk/

Further
information given
including
accessibility and
species richness

24
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lDisplay recording priorities ' 7 ; B

The DECIDE Tool ===

& Higher priori'tVL“j‘;‘,‘.
F‘"‘m for recording | |

. Yeading

Hayes End

—

Record at your selected location
using your usual tools

/A
iRecord ISPt

ispotnature.org

Ideally record all e
species that you see "/~
= = < icgéﬁham >
—;!"7/"’\ " :ét'réwb %
rford -h‘[\\ ;L\O"'d?'} & HfT "'.‘
. o, L o L e

UK Centre f : Y ad A n Y=
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For decision-makers

* Develop a tool for
decision-makers to
access comprehensive
biodiversity
information from our
models

 Similar process of co-
design

UK Centre for
Ecology & Hydrology

DECIDE @ 5= iuir

Recording nature where it matters
Data user proof of concept

Query the data
Vice County:

Middlesex

Taxa

@ Butterfies O Moths
Layer

@ Species richness

O DECIDE score

O Number of records
O Mean uncertainty

Number of records  Average DECIDE score
Full area 109238.0000 0.0107
Map view 109238.0000 0.0107

Proportion of 100x100 grid squares
° °
2 4

[ 2 %
Species richness

neEcCIne

Recording nature where it matters




For the benefit of
nature and people

Citizen science ' \

\Analysis
P90 9
%‘r\ “ﬁ% Engagement

/8

& feedback

wé{ ~— /
%

[ |
w& NGOs
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