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The Department of the Environment, Tourism, Science and Innovation acknowledges
Aboriginal and Torres Strait Islander peoples as the Traditional Owners and custodians of the land.
We recognise their connection to land, sea and community, and pay our respects to Elders past and present

‘Together, We Help Queensland’s Environment Thrive’ artwork by Navada Currie of Gilimbaa.
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[ERF T i H A ERPR Or B AR VS se B s e B - DR R 2 B AR IR B B IE 2
2% o
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N Ry RN R
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MK ~ O : From observations to indicators: the state of Taiwan's birds. ( {EEIZL%+5
- EESEN)

THE STATE
OF TAIWAN'S BIRDS

25924 g0Wm,

SUMMARY R roxe

From Observations to Indicators:
the State of Taiwan’s Birds

Da-Li Lin
thrush1250@gmail.com

laiwan Biodiversity Research Institute
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B YA EE N B (Taiwan Biodiversity Information Alliance, TBIA) - 22652542
T S ERAEYIEZRCH > SR AR ~ (REABRRRE » FEARZK » 5 EEAHRH B
BRI R E— P e BRI R - RIEEIFEH - IR EA SR SR EREH
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ZTEERREE - = (EE S % S F AR VU E PR A o G oy g E et i e 58 452
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How Much Data is Enough?

Evaluating Hotspot Reliability with Incomplete Richness Maps
An-Yu Chang, Wan-Jyun Chen, Te-En Lin, Tun-Yu Chen, Yi-Lun Lin, Yu-Kai Chen

8 : aychang@tbri.gov.tw O GitHub : kemushis4

Taiwan Biodiversity Research Institute, 552005 No. 1 Minsheng East Road, Jiji Town, Nantou County, Taiwan

Introduction

# Global biodiversity is @xperiencing rapid decline due to human
activities, making efficient conservation essential.

Biodiversity hotspots, typically identified using species richness
maps, are key tools for prioritizing conservation efforts.
e Species richness maps are generated by stacking species

range maps (e.g. via species distribution model, SDM), but
often lack data for some species.

Evaluating the reliability of hotspots derived from incomplete
data is critical to avoid misallocating limited conservation
resources.

Objective

Assess how data completeness of richness maps affects
biodiversity hotspot identification and reliability using Taiwan's
terrestrial reptiles as a model system.

Materials & Methods

1. Compile comprehensive species range dataset
75 species
( p ) 2 » -. species

2. Simulate incomplete richness maps
a. Ranked species by occurrence data quality

b. Created progressive datasets by sequentially adding species
maps from highest to lowest data quality

©. Generated richness maps by stacking species maps
3. Identify hotspots
Identify hotspots as the top 5% of species richness areas.

4. Evaluate incomplete hotspots reliability

A Incomplete hotspot
a. Precision o
TP/ (TP #FP) §. Hotspot Non-hotspot
b./Sensitivity !
- TP /(TP +EN) True Positive False Negative
c. Jaccard index % Hotwpot (TP) (;:?
TP /(TP + FP + FN) 8 X4 _
Non-htspot False Positive True Negative

(FP) (TN)

= - e~
T
— 9
—-°J - m species -
Expert map
Collect  Data Quality Build Species Expert
Data Check Range Maps Review Publish

>

Results

1. Spatial patterns of incomplete hotspot
As data completeness increases, hotspots
area approached the target 5%, but spatial
locations remained inconsistent.

5%

25%

50% 75%

95%

Fig.1 Spatial distribution of biodiversity hotspots (dark red areas) identified from species
richness maps with varying levels of completeness.

2. Hotspot reliability rises linearly with data completeness.

Precision Sensitivity Jaccard Index
§; o 0 o —
e L ¥ o
g0 4 <5 p:
Bos Fohs - - F
z2 B . -
H S— .
403 . =
3 R?=093 R?=0.88 R*=0.96

3 % 15 100
Completeness (%)

Fig. 2 Changes in hotspot reliability indices with richness map completeness. Higher values
indicate greater similarity to complete-data hotspots. Grey dots: hotspot area >10% of
Taiwan. Grey lines: linear trends.

S

Conclusions

1. Hotspot accuracy increases linear with data completeness,
highlighting the need for continued investment in species
distribution data.

2. When using hotspot maps, consider data completeness.
Low completeness may lead to errors and should be
supplemented with additional information.

N SAE ST -y B
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Citizen Science for Roadkill Monitoring
A Nationwide Systematic Survey in Taiwan

Wan-Jyun Chen, Fu-An Tsai, Yi-Lun Lin, Yu-Kai Chen, Te-En Lin

Taiwan Biodiversity Research Institute
B4 jyun@tbri.gov.tw

s Background
) " Taiwan’s dense road network and high vehicle
" density contribute to widespread wildlife-

7 ; vehicle collisions (WVC), posing a significant
threat to biodiversity. The Taiwan Roadkill
i Observation Network (TaiRON) initiated the
) ; . world’s first nationwide systematic roadkill
(4 survey in 2017, leveraging citizen science to
54 ; track WVC patterns and support conservation.
Method
7 Ecoregions Hierarchically
Site 1,440 grids random sampling
(5km?2) $
R4 -
-
* Where?
* When?
* Which? .
* What? 3 Road density 420 grids for
levels systematic
roadkill survey
Survey Jani, Apr., Jul., Oct.
) Y
. z
9 y Tt ﬁi*:‘
. - ~>
‘ Q P.-/\P e
e 3% R £
‘ Transect & unl .\':'RbON
Volunteers  * >3km £2.9DP
* >=two road types Transportations
* Primary roads (1W)
* Secondary roads (2W)
« Tertiary roads (3W)
* Local roads (4W)
= area
Result = s

) eco-region
2017-2023, 26 seasons
196113 volunteers
Scooters: 54%
Cars: 32%
Walking: 9%
Bicycles: 5%

“ e e e

243110 sample sites  ~

y
1,690+108 km of roads %:‘
4% of Taiwan's total road length

* Primary roads: 10%
* Secondary roads: 7%
« Tertiary roads: 4%

* Local roads: 2%

km)

Roadkill Density(ind /1

Roadkill Density(ind./km)

Amphibians were the most
affected taxonomic group

27,949 roadkill individuals
identified to species: 62.47%
(17,460 records)

83 families, 264 species
Estimated 15 to 20 million wildlife
roadkill annually in Taiwan

amphibians & B a%
s57%  repuiles

25

Seasonal variation

* mean
2.0 * Low: Winter
= * High: Spring, Autumn
+122
&0 +0.93
0.72
0.5 [ [ [
lo.;s | ‘
ool —J L
Winter  Spring Summer Autumn

Roadkill density highest on secondary and
tertiary roads

& * mean Road Density g 25 *mean Road Type
20 T 20
15 = 15
z lis

1.0 | 8 1.0 113

o8 02 3 . |
05 D] o loar *0.63
0.0 _/ R02% 0.0 o l_/

H M i W 2w 3w 4w

Conclusion and Future Directions

First nationwide systematic roadkill survey of the world

* Avoids biases in species and location reporting

* Provides standardized data (individuals/km/time)

* Enables accurate comparison across space and time

+ Identifies true species composition and mortality hotspots

Citizen science enables long-term ecological monitoring

* Over 7,000 members in the TaiRON

* Volunteers contribute photos and location data
* Enables broad coverage with limited resources
* Promotes public awareness and engagement

* Policy advocacy and science communication

Findings support conservation planning and road design
Future work: model bias correction, expand coverage,
integrate with policy

2

Taiwan Ecological Network

TaiRON:

https://roadkill.tw/
eng/home

| EE LG ERSLEI RN S R TR

(Z)4 135 ~ MAF] :Population trends of migratory landbirds in their wintering site along
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the East Asian- Australasian Flyway. (5o {5 S B HELR B RE S & L MhnyREE
) ([E6)

FH A F| g a8 E4s (East Asian-Australasian Flyway, EAAF) F » FEARAV{R
BRI E OB AR BT 2K R - Wi s SR TR e - BEREX - 55HE
AAEEE - B ORI R S M BB R e - W H A E ZBINEIEE1F >
M (Wetland International) - AHEZZ T > FERFEEJATHYEH ~ TAEM - A%k
L IRE S 2 e 5 REFAE 22 [E] By By ~ FERGH ] B B E) - DA R &
WA EL R BB - DAZE TS H AT i i R T S B s o SR LS » 0SS 52 00K
SEDHIES £ B AR SAYRRARIAIFE AR - 3247 - H2014F ISRy 2 BIMEA
M S EZEHFH S 523 (Taiwan New Year Bird Count, NYBC) - —HAVELEFATH
BRI B8 AEEHEBBEARES - B T bR ERERE O > P
HERE > STHEIRY 7T -

W7EEES 201447222024 4 ~ E5HL 11 FHY NYBC &R} - PkiE 23 f{EZ M ALHYE
TEMERER » MDA AEEE (ZEAL ~ JLH - 70 - PHrEl ~ 180 ETIREREZ
T o A EERH R SES B poptrend » F N Ry F 1 R & 158 (Generalized
Additive Mixed Model, GAMM) > DIH{irEy (50 Ho L) fEEHEh4aR > DIN2.5H 57T
fir£97.5 B L i EHEER - EHEAESIEHELES - HFEERAF=

(—) fE23fE T - F 6 il 2/ —(HE EHREE I - ErEmILE

(Phylloscopus borealis) ~ JKEFRE, (Sturnia sinensis) ~ JKEESE (Motacilla cinerea) ~ 3

e hESE (Montacilla tschutschensis) ~ FHEE4E (Montacilla alba) 1R RETE (Emberiza

melanocephala) » 11 F&AE £/ —(#lEisfHE % - BFLELE(H55 (Lanius cris-
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