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Global heat water
• Water temperatures are rising in 

the North Pacific Ocean (40oN).

• Sea waters are also rising in the 
surrounding waters of Indonesia 
(0oN).

Li et al (2023) Nature Communications, 14: 6888. Fig.2 2



Global heat water affects to 
fish community

• The biomass and distribution of 
fish (pelagic fish, groundfish and 
salmon) on the east coast of the 
North Pacific Ocean are changing 
due to global heat water.

• What about the Indonesian waters?
→ Fish are important resource for

coastal communities.
(small scale fisheries)

→ But, fisheries data is limited...
Cheung & Frölicher (2020) Scientific Report, 10: 6678 
Fig1, Fig4
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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
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Data collectors were also trained to use a 
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.

Community-based monitoring
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
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

• The rapid evolution of IT (e.g., smartphones, AI etc.) are expected to 
be a breakthrough in solving these challenges.

https://en.wikipedia.org/wiki/Supercomputer
6



eBird
• Over hundreds of thousands 

of users have been reporting 
more than hundreds million 
reports per year using by 
web and smartphone apps.

• Biodiversity information 
reported by volunteers is 
used for bird conservation 
research.

Callaghan et al (2021) PNAS, 118:e2023170118

Youngflesh et al (2021) Nat. Ecol. Evol., 5:987–994
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MantaMatcher
• 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 AI.

Germanov et al (2019) Front. Mar. Sci., 6:215

Knochel et al (2022) Aquat. Conserv.: 
Mar. Freshw. Ecosyst., 32:1774-1786
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FishGIS App (target users: local fishers) Photo of Fish

Photo of watercolor

How the ocean is changing?
→ Tools for reporting photos of ocean conditions 9



FishGIS can be installed from Apple Store and Google Play!!
iOS（iOS10 or later）
Search for “FishGIS” in Apple Store

Android（Android7 or later）
Search for “FishGIS” in Google Play
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FishGIS App (target users: local fishers) Photo of Fish

Photo of watercolor

How the ocean is changing?
→ Tools for reporting photos of ocean conditions 

Today’s topic
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Examples of fish photos collected by the FishGIS App
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Barracuda?
Horse 
mackerel?

Tuna?

Horse 
mackerel?

Tuna? Tuna?

Tuna? Sardines?

Grouper?

Snapper?

Tuna?

Our research teams collected data.

These photos help to understand not only 
fish diversity and but also important fishes 
for local community in Lombok!



Report images Identify fish Measuring total length from images

Work time per image:
less than 1 minute

Work time per image: 
about 5 minutes

Extract and visualize of tuna data 
(Processing time: a few seconds)
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Workflow;
Before 2024



Report images Identify fish Analyzing fish photos by Fishial.AI (automatically)

Work time per image:
less than 1 minute

Work time per image: 
about 5 minutes

Workflow;
After 2025

Total length

Total length

Uploading fish photos to Fishial. AI
https://www.fishial.ai/

Export: Text file (JSON Format)

just few minutes
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https://www.fishial.ai/


The results of Fishial.AI and human results show the same trends!!

Fishial.AI
(Prediction)

H
um

an
(Observation)

Human
VS

Fishial.AI
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Human
VS

Fishial.AI

Errors by Fishial.AI are 
within ±5% of the total length.
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Error (%)
(Prediction - Observation)/ Observation 16



Preliminary result to monitor seasonal changes of size 
distribution for tuna species using by Fishial.AI

(kawakawa)

(kawakawa)

Long tail tuna

Little tuna
(kawakawa)

Fishial.AI allows to detect seasonal changes of size distribution!!17



Jan 2023 (Dry)

Jul 2023 (Wet)

Jan 2024 (Dry)

Jul 2024 (Wet)

Jan 2025 (Dry)

Jul 2025 (Wet)

Jan 2026 (Dry)

Jul 2026 (Wet)

Jan 2027 (Dry)

Jul 2027 (Wet)

Accum
ulating  data

Medeiros-Leal et al (2023) Rev. Fish Biol. Fish., 33:819-853. 

Fig.10
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Next step: Data accumulation 
and length-based stock assessment



Conclusion and future challenge
• IT such as smartphone and AI 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.AI) 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! 19
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