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B Research Areas
v' River Engineering / Ecological Engineering

B Research interests

v Methods for assessing flood disturbances and in-
channel physical habitats

v River morphology and physical habitat formation
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v Responsible for climate change adaptation actions by
Gifu University and Gifu Prefecture




Adaptation to Climate Change Impacts in Japan
and Actions of Gifu University

Global Japan National Local (Gifu)
2013
2014
2015 IPCC AR5 > SI-CAT program (FY2015-2019) Q@ SI-CAT
2016 “There lsa c_le_arhuman influence on thg ) by MEXT .

Gifu University and Gifu Prefecture jointly promote
climate change adaptation efforts at the local level
as a model municipality.

2017

N Gifu Climate Change Adaptation Center
2021 ; 3 established between Gifu Prefecture and
| » | Gifu University (Apr. 2020)

Japan's first case of joint establishment by a
university and local government

A new research center will be
established at Gifu University through
reorganization. (Apr. 2024)
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Governor Of GIfU Pr Ef ecture Center for Environmental and Societal Sustainability




Framework and Features of the Gifu
Climate Change Adaptation Center

<, 1 Gifu Prefecture Gifu University [T
a
GIFU . . . .

;" Gifu Climate Change Adaptation Center (Gifu LCCAC) |H

Environment and Living Dept. Steering Committee ReglonatadaptatiomRescaich
Center :

® Gathering of climate change needs Regional Climate Change Research Div.

e Developing adaptation plans and managing Agricultural Adaptation Research Div.
progress Forestry Research Div.

Water Environment and DRR Research Div.
Social System Research Div.
Social Cooperation Div.

Promotion of awareness and consultation to
prefectural residents and businesses etc.

Transversal Meeting e Joint Research
1 ® Dissemination of Research
»| Sectorial Meeting |[€¥ e ResultsHuman Resource Development
I ® Technical Support
|| Departments and research institutes Related faculties and research
within the prefectural government centers

Features of the Gifu LCCAC

» University researchers, county administrative officials, and prefectural researchers will conduct joint research.

» Data held by prefectural administrative agencies and research institutes can be used for joint research.
On-the-ground information from the past few decades will enhance the reliability of the analysis of climate
change and the social environment.

» Information on climate change impacts is shared speedily with county administrative measures and
stakeholders, shortening the time frame for implementation of adaptation measures




Corroborative Research Themes focused on
by the LCCAC in Gifu

Seven Areas of Climate Change Impact Concern

. Water Industrial
Agriculture .
’ Environment Natural Natural and .
FoFriiiter?‘/i:gd and Water Ecosystems Disaster health el Livelihood
Resources Activities

Major joint research theme groups in recent years in Gifu LCCAC

® Supporting science-based decision-making in the field of flood risk
management

® Assessing climate change impacts and co-creating adaptation measures in
the agriculture and fisheries sectors

® Supporting forest management that contributes to carbon fixation, water
cycle, biodiversity conservation, etc. with scientific knowledge

® Assessment of risk of heat stroke and other health hazards and
countermeasures



Global Warming Threat to Ayu in Nagara River,

a World Agricultural Heritage Site
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"Satogawa” as the keyword.

® The Nagara River is recognized not only for its ayu, but also for the beauty
of its waters and ecosystem, the headwater forests that nurture the water,
and the traditional culture and way of life of the people living in the
watershed who live with the water.

® The Nagara River system is highly regarded for its deep intertwining of
agriculture, forestry, inland fisheries, commerce, and tourism, with

[ Ecosystm services that local

communities’receive from ayu )

[ Vulnerab|l|ty to global warmmg

® Ayu, a symbolic fish loved by the people of ®
Gifu

® Major fisheries species, target of ®
recreational fishing (fishery resources)

® Cormorant fishing on the Nagara River is a
major tourism resource and has a large ®

economic impact on the local tourism
industry.

due to ayu ecology ]

An amphidromous (bilateral migratory)
fish that lives its entire life in one year

Grows in middle and upper watersheds
and is susceptible to disturbances such
as floods and droughts in a given year.

Water temperature is deeply
intervened in the life history of
upwelling, growth, and spawning.




Ayu y SWG etfl S h (/D. /4 /Z"/VG//S) y Commercial freshwater fish species representing Japan

¢ Sweetfish (Plecoglossus altivelis) is known as a one of the

. & ey most valuable species for commercial and recreational
Cormordnt , fisheries in Japan. Not only is it a very well-known fishing
that has contihued ford;S target, it is also a very tasty fish.

years.. . .
: All images were taken in Gifu.
Photo by Tomo




Ecology of Sweetfish

Fish species with a one-year lifespan and
adapted to flood disturbance regimes: Sweetfish
(Plecoglossus altivelis)

An amphidromous autumn-spawning annual fish
species.
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Spawning Period: - Breeding behavior of Sweetfish
pid 'of the gravel

* In autumn, mature ayu migrate downstream to the
middle part of the river (mainly in Gifu City) to spawn.

lllustrated by Yuiki ONODAand Shigeya NAGAYAMA . Nu_ptial COIOrati_On of many males swim and settle in
suitable spawning areas.

P. alltivelis can significantly alter its distribution o
within a river basin during the summer growing * Near dusk, females waiting in the pool downstream of
the rapids join in the spawning behavior.

season, depending on water temperature and flood
disturbances (Nagayama et al. 2022, Harada &
Nagayama 2022)

< Spawning grounds are often created in rapids where
unstable gravels are deposited.




Examples of predicted increases in water temperature in

rivers and lakes due to global warminag.

Projected water temperature increase from 2071-2100 relative
10 1971-2000Depending on GCMs and warming scenarios, an
increase of 1.5°C to 3°C is expected.
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® Japan is projected to experience high water temperature increases under all model scenarios!

® According to the Ministry of the Environment, a rise in water temperature of about 1°C
has already been observed in Japan over the past 30 years.




Joint Research Project to clarify the effects of global warming on ayu

(sweetfish) in the Nagara River and co-create adaptation measures

Joint monitoring by Prefecture,
Impacts researchers and fishermen

® Rising
T e ‘Water temperature and
- ® Floods and environmental DNA observation
Flood Risk assessment model droughts network through stakeholder
: : = ® Rise in water collaboration
River Flow regime model H temperature
I : Human activity Catch data recorded
: ’ - by fishermen
-9 B
— : Rice harvest status survey At
Biodiversity Model —
in Paddy fields Monitoring of irrigation Water Temperature | | Fish Habitat model
and drainage channels model . _

F|vsh Habltat model

Socio-Economic
model

Co-create adaptation measures with Stake-holders

Main Stakeholders: Main Stakeholders:

Rice farmers and farmers’ associations, Fishermen and fishing cooperatives,
water managers tourism businesses

Prefectural government, Local governments Prefectural government, Local

governments



Key findings revealed by joint monitoring and data analysis

@Limited Summer Distributions

Ayu disappeared from the
downstream reach of the
Nagra River where the mean

daily water temperature
exceeded 26 °C.
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Tributaries and upper main reaches
with low water temperatures
provide summer refuge habitat
under climate warming trend.

From the poster presentation by Nagayama et al.

@Delayed Autumn Spawning Migration

The downstream spawning migration of ayu was triggered by two
factors: mean daily water temperature below 18 °C and water discharge
increase. The downstream migration have been delayed by about one
month over the last half century due to rising water temperature.
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@Delayed Hatchlng in Iate autumn

The peak hatch dates SR LR D?C' - F’Le::f;fry ida
for ayu fry have been v % 4/% & Late Oct.
gradually delayed over ol ///// Ay

the last 30 years. The

first peak has become
smaller.
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Information Dissemination and Dialogue with Stakeholders

Communication with
tourlsm operators

Communication with fishermen

Adaptation options proposed by stakeholders

® Revise fishing regulations (fishing season,
fishing methods)

® Increase the extra value of ayu, which is
caught in large numbers in autumn

® Create places where "natural ayu from the
Nagara River” can be easily eaten (expansion

4 N
of sales channels) P——
_ AR drs
Information from anglers O T7LH
® Upstream, the fishing season is

about a month longer.

® Ayu used to spawn more than a
month earlier than before.

® The number of fish other than
ayu has also decreased
considerably.
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Promising measures and adaptation options
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Information sharing with local governments /

Information dissemination to stakeholders

Review of urban planning
and site selection plans, etc.
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Other Youtube videos presenting research results s
in an easy-to-understand manner

Impact on persimmon, a specialty of
Glfu Prefecture
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Summary

B Strong partnerships between university researcher and
local government have a number of advantages in
promoting climate change adaptation actions.

B On-the-ground data held by local government agencies over the
past several decades is a powerful weapon in the analysis of
climate change and social environmental variability.

B Common understanding between decision makers and
stakeholders will accelerate its implementation in social policies.
B Joint monitoring of global warming impacts on
ecosystems with stakeholders can be effective in
accelerating action.

B For industries with strong regional characteristics, such as
agriculture, forestry, and fisheries, it is necessary to promote

regional initiatives through individual projects.
Thank you for your attention!
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