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e Describe distributions and their trends
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e Study environmental impacts on distribution

Predict distribution patterns based on

environmental scenarios
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Evaluating species distribution models

Quantifiable metrics
Expert judgment

Algorithms vs. expert
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drawn maps
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Introduction
° | S ra e I i B u tte rfl y Active BMS-IL Transects 2022

Program
Transects visited at least 3 times by September 2022 are considered as active

M O n itO ri ng SC h e m e Total: 197 active transects
(BIVIS L)

Citizen Science

* Founded in 2009

* Pollard transects and sporadic
observations

197 active transects in 2022
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Introduction
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° I S ra e I I B Utte rfly Active BMS-IL Transects 2022
. o Transects visited at least 3 times by September 2022 are considered as active
M O n Ito rl ng SC h e m e Total: 197 active transects
e Data quality control tools
* Volunteer training and supervision .
* Photographs for species identification
* Automatic exceptional observations
detection 310N
- * Expert assessment of exceptional
L observations
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Presence data

e Sporadic observati

Pollard transects

Absence data

Pollard transects
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Red Admiral (Vanessa atalanta)
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e Speues Dlstrlbutlons
e Species distribution models (SDMs)

e 20 algorithms from the literature
* Geographic (environmentally naive) model

e Expert drawn maps
. * Ensemble models
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e Methods
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== M Map evaluation <%
e : | K
g‘f e Performance metrics L}
S N - ot N
% e Sensitivity = true positive rate |
* Specificity = true negative rate 4
e True Statistical Skill (TSS) = Sensitivity + Specificity — 1 > 2.8
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Example:

10 presence cells —— Model correctly identified 8 presence cells
Presences found

* Sensitivity = =2 =08

All presences 10

e 10 absencecells — Model correctly identified 6 absence cells
Absences found X 0.6

All absences 10

TR
o

* Specificity =

e True Statistical Skill (TSS)=0.8+0.6-1=14-1=
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Map evaluation

Compare 2 best performing
models and an expert drawn
map

Independent expert map

evaluation
e Which
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Best performing models
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Results

Restricted distributions are easier to model
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Results
Experts favored hand-drawn maps

No. of species by

mapping method
m Ensemble of the 4 best SDMs

B Ensemble of the 4 best geographical models and SDMs

m Expert Assessment
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Results

Desert Babul Blue (Azanus ubaldus)
Photo: Yaron Mishan
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Azanus ubaldus
Results
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Program Under-prediction Expert-favored map
(Expert assessment) (ens_SDM4)

Expert criticism =,

 Under-prediction
32°N A 32°N A

* Species’ host plant was
planted outsides its

original range 319N STURW.
ESTEINHARDT 30°N A 30°N -
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Results

Eastern Festoon (Allancastria cerisyi)
Photo: Yaron Mishan
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Results

Expert criticism

 Over-prediction

e Due to deduction based
on environmental
variables

33°N 7

32°N 7

30°N 7

Over-prediction
(ensSDM4)

34.5°E 35°E 35.5°E

Data point type

33°N 7

32°N 7

30°N

Absence

i Allancastria cerisyi

Expert-favored map
(ens_mod_SDM4)

34.5°E 35°E 35.5°E
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Results

Dappled White (Euchloe ausonia)
Photo: Yaron Mishan
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Results

Expert criticism

 Over-fragmentation

e Due to absences
surrounded by
presences

33°N 1

32°N 1

31°N 1

30°N 1

Over-fragmentation
(ensSDM4)

34.5°E 35°E 35.5°E

Data point type

33°N 1

32°N 1

30°N A

Absence

Euchloe ausonia

Expert-favored map
(Expert assessment)

34.5°E 35°E 35.5°E
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Discussion
Algorithms

Ensemble models had the best performance
Environmentally naive models performed well

Not prone for over or under prediction
Over-fragmentation

Common Blue (Polyommatus igarus)
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Experts emphasized sensitivity over specificity l -
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Levantine Silverline
(Apharitis cilissa)
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A way forward?

Simple algorithms offer a starting point 4
Experts can improve algorithms’ results (88
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Swallowtail (Papilio machaon)



