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Smartphone application to collect coastal fisheries and

Smartpnone application to collect | mmmmmpmg-reroa=se

| ] ] L ]
Local fishers can quickly share information on changes in the marine environment and catches due
to climate change among stakeholders through reporting of images such as catches and ocean

colours, and the location where they were taken, using their smartphones.

Background/effect/note

L} L] L}
The marine environment has considerably changed worldwide in recent years, and the species
composition of catches is also changing. To adapt to changes in the marine environment and achieve
sustainable fisheries, it is important to detect changes in the marine ecosystem and immediately

share this information with stakeholders. Therefore, as part of the PICES/MAFF project "Building Local
Warning Networks for the Detection and Human Dimension of Ciguatera Fish Poisoning in
Indonesian Communities”, funded by the Ministry of Agriculture, Forestry and Fisheries (MAFF) of

L ] | ] ]
Japan through the Fisheries Agency of Japan (JFA) from the Official Development Assistance (ODA)
Fund, a research team consisting of researchers from the Japan Fisheries Research and Education

Agency (Japan), Canada, China, South Korea, Russia and the USA developed a smartphone
application for collecting coastal fisheries and environmental information (Fig. 1). With this

n application, local fishers can collect fish size distribution data from catch images (Fig. 1, left) and
water quality parameters from ocean colour images (Fig. 1, right), as well as share the reported
results with local stakeholders (e.g., fishers' groups, government officials). Thus, this application is a
useful tool to facilitate fisheries resource assessment and management in Southeast Asia.

Menu Ocean colour]  Water quality|
o e

YA IPCL LK

Japan Fisheries Research )
and Education Agency
FRA

North Pacific Marine
Science Organization

Shion TAKEMURA

apple. is/i 14

google. ils?id=com.gfken.fishgis

Japan Fisheries Research and Education Agency 1



Global heat water

@ Zonally integrated OHG charige ) Water temperatures are riSing in

=== 2000-2010

Latitude

-~ 2000-2010
= 2010-2020

Latitude

2 oy o

[1021 J per degree latitude]
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the North Pacific Ocean (40°N).

Sea waters are also rising in the
surrounding waters of Indonesia
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fish (pelagic fish, groundfish and
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« What about the Indonesian waters?
- Fish are important resource for
coastal communities.
(small scale fisheries)
- But, fisheries data is limited...
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Challenges for adaptations to climate change
In data-limited small scale fisheries (SSF) mgmt

1. to detect changes in the ocean ecosystem
2. to share this information rapidly among stakeholders
3. to use it for decision making on adaptation measures



- - - Data collectors were also trained to use a
Com mun Ity-based monltorl ng simple digital camera to record catch in
order to check the reliability of the data and
reduce the possibility of falsified data. For
each shark landed, biological data: species,
pre-caudal length (PCL) (cm), pre-first
dorsal length (cm) and sex were recorded,

as were fisheries data: fishing site, method
of capture and name of lead fisher.

Humber et al (2017) Fisheries Research 186:131-143
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Challenges for adaptations to climate change
In data-limited small scale fisheries (SSF) mgmt
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1. to detect changes in the ocean ecosystem
2. to share this information rapidly among stakeholders
3. to use it for decision making on adaptation measures
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eBiro

e Over hundreds of thousands
of users have been reporting
more than hundreds million

reports per year using by

web and smartphone apps.

e Biodiversity information
reported by volunteers is
used for bird conservation
research.
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Global abundance estimates for 9,700 bird species

Corey T. Callaghan®®'®, Shinichi Nakagawa®?

, and William K. Cornwel

|2-b2

*Centre for Ecosystem Science, School of Biological, Earth and Environmental Sciences, UNSW Sydney, Sydney, NSW 2052, Australia; and "Ecology &
Evolution Research Centre, School of Biological, Earth and Environmental Sciences, UNSW Sydney, Sydney, NSW 2052, Australia

Edited by Simon Asher Levin, Princeton University, Princeton, NJ, and approved March 28, 2021 (received for review November 16, 2020)

Quantifying the abund; of species is | to ecology, evolu-
uon, and conservation. The dlmbuhon of species abundances is
d I to in ecology, yet the
empirical pattern at the global scale mmalns unresolved, with a few
species’ abundance well known but most poorly characterized. In
large part t of | g data, few methods exist that
can scale up to all species across the globe. Here, we integrate data
from a suite of well-studied species with a global dataset of bird
occurrences throughout the world—for 9,700 species (~92% of all
extant species)—and use missing data theory to estimate species-
specific abundances with associated uncertainty. We find strong ev-
idence that the distribution of species abundi is log left sk
there are many rare species and comparatively few common spedies.
By aggregating the species-level estimates, we find that there are
~50 b1lhon mdlvldual birds in the world at present. The global-scale
b that we provid vwll allow for a line of inquiry
into the structure of abund: across biogeographic realms and
feeding guilds as well as the consequences of life history (e.g., body
size, range size) on population dynamlcs Importantly, our method is
ble and scalable: as data q y and quality increase, our
accuracy m tracking temporal changes |n global biodiversity will
increase. N » we provide the methodol | blueprint for
quantifying spedies-specific abundance, along with uncertainty,

global abundance estimates for nearly all the world’s bird species
(92%) and consequently a gSAD focused on absolute abundances.

Global-scale data sources of abundance are heterogeneous,
often with few species’ global abundances estimated. Creating a
systematic global data collection effort to estimate abundance
for a given taxa (e.g., through distance sampling) is logistically
prohibitive (32). Additionally, the few studies which model
abundance at regional or continental scales (12, 33) are generally
limited in taxonomic coverage (i.c., failing to fully sample all
potential species in the regional or continental pool of species).
One of the most successful approaches to providing data at
broad spatial (e.g., global) scales is data integration, in which
small sets of high-quality data are used to inform much larger but
less precise data (34). This general approach has progressed the
entire field of remote sensing, in which, for example, high-quality
on-the-ground data informs remote spectral measurements (35).
We apply this same general data integration framework to solve
previous shortcomings of abundance estimation by integrating
expert-derived population estimates of bird abundance with
global citizen science data (36). This approach allows us to es-
timate species-specific abundance for 9,700 species of bird—
about 92% of all extant bird species. First, we modeled the re-

erevesn voungflesh et al (2021) Nat. Ecol. Evol., 5:987-994
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Migratory strategy drives species-level variation
in bird sensitivity to vegetation green-up
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lack a full understandlng of how and why phenological responses vary across
space and among specles. Here, we used over 7 million commumty-contnbuted bird observations to derive species-specific,

i h gy for 56 bird species across eastern North America. We show
that changes in the spring arrival of mlgratory birds are coarsely synchronized with fluctuatlons in vegetatlon green-up am‘l
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| shifts over tlme are also greater. Critically, species’ mgmtory traits explained
variation in sensitivity to green-up, with species that migrate more slowly, arrive earlier and overwinter further north showing
greater responsweness to earlier springs. Identifying how and why species vary in their ability to shift phenological events is
! vulnerability to climate change. Such varlahon in sensulmty across taxa, with long-distance
neotropical mlgrants exhlbltlng reduced synchrony, may help to

D henology, that is the timing of seasonal life history events such  asynchronies, including the role that these might play in observed




MantaMatcher

e Participants from around the
globe reported photos of
manta rays’ ventral markings
with information about
where the photos were
taken.

 These data were utilized in a
study to clarify the number
of individuals, migration
patterns, and population
structure of manta rays
using Al.
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Crowdsourced data reveal multinational connectivity,

endangered oceanic manta rays in the Red Sea

population demographics, and possible nursery ground of
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FishGIS can be installed from Apple Store and Google Play!!

i0S (i0S10 or later) Android (Android7 or later)
Search for “FishGIS” in Apple Store Search for “FishGIS” in Google Play
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FishGIS App (target users: local fishers)
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Fxamples of fish photos Collected by the FlshG/.S'Ap

Qur research teams collected data. L

¢ Back
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o ifrpx
Vi Map g":;\?

Filter by...

Barracuda? ¥ mackerel?

These photos help to understand not only
fish diversity and but also important fishes
for Iocal communlty in Lombok'
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Report images |ldentify fish Measuring total length from images

wil docama 4G FRCRT] -

€ Back
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Work time per image:
less than 1 minute

fish.dat[fish.dat$fish_species == "tuna” & fish.dat$photo_conditions == ",
o _ Extract and visualize of tuna data

. (Processing time: a few seconds)
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Report images |dentify fish Analyzing fish photos by Fishial.Al (automatically)
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https://www.fishial.ai/

Human
VS
Fishial Al

Longtail tuna Bigeye tuna Little tuna greater amberjack mackerel scad yellowtail blue snapper doudle-lined fusilier snapper grouper goatfish
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The results of Fishial.Al and human results show the same trends!!
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Errors by Fishial.Al are

within £5% of the total length.
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[ [
E [ [
[ [
| |
° 00 an 0 non-n HHHTHTHH H" | m 1
[ T I 1
80 60 0 20

Error (%)

(Prediction - Observation)/ Observation

Human
VS
Fishial Al

16



Preliminary result to monitor seasonal changes of size
distribution for tuna species using by Fishial. Al
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Fishial.Al allows to detect seasonal changes of size distribution!!
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. Jan 2023 (Dry) Next step: Data accumulation
and length-based stock assessment
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Conclusion and future challenge

« [T such as smartphone and Al are expected to be a breakthrough in solving
challenges in data-limited SSFs management under climate change.

« FishGIS is a tools for monitoring ocean conditions for climate change adaptation.
> Fish images (Fishial.Al) supports to understand changes of fish stocks.

>Watercolor images (HydroColor) helps to understand of changes in the marine
environment.

« A future challenge is not only a collecting data but also establishment of a
mechanism for local stakeholders to utilize monitoring data for decision making on

adaptation measures.

Thank you for your attention! =
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