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Shimanto River NBS International Symposium Presentations
Tuesday 4 March, 12:30 Doors open, 13:00 Symposium starts at Shimanto City Cultural Center Shimantopia Riguru Hall
Wednesday 5 March, 12:30 Doors open, 13:00 Symposium starts at Shimanto Town Hall East Building Multi-purpose Large Hall
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Prcsent situation of NBS for restoration of rivers and shorelines in the U.S.
and introduction of NBS in the Shimanto River
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Message from the President

Every year, the global environment and the environment surrounding forests, rivers and oceans are
getting worse. The atmosphere is warming and the oceans are also warming at a faster rate.

The Ecosystem Research Institute was established as a general incorporated association on 13
May 2015, and we started our first project, a survey of the Kesen River, which has a watershed
covering Rikuzentakata City and Sumita-cho, and Hirota Bay. In FY2024, the Kesen River and
Hirota Bay Holistic and Fundamental Survey entered its tenth year. Continuous accumulation of
survey data has been obtained, and reports have been prepared and published for nine years. The
FY2023 report was further improved by being divided into two volumes: Volume | (domestic) and
Volume Il (overseas).

In addition, we have published a series of specialized publications on the ecosystems of forests,
rivers and oceans in the book titled "Global Environment: Forests, Rivers and the Sea" in 2019 and
2020, and the third volume, "Marine Ecosystems after the East Japan Great Earthquake: Focusing
on Rikuzentakata," was published in July 2022. "Proposals for Restoration of Marine Ecosystems -
For Establishment of Sustainable Fisheries” was published in January 2023, and “Present Situation
and Future of the Shimanto River” in January 2025.

As you are aware, Japan has extremely little scientific data on land, rivers and oceans, especially on
coastal areas. Meanwhile, coastal wetlands, seaweed beds and tidal flats are being lost, and
development activities require environmental impact assessments. Lack of data means that
environmental impact assessments of marine and terrestrial waters are not well conducted.

In this context, we have conducted surveys of coastal areas, rivers, and surrounding terrestrial and
forest ecosystems in Suruga Bay and the Fuji River system in Shizuoka Prefecture, Ishinomaki Bay,
Mangoku-ura and the Kitakami River estuary, Momoura Bay on the Oshika Peninsula, and Ofunato
Bay in lwate Prefecture. In FY2021-24, in addition to re-conducting the surveys already conducted,
we conducted a survey of the Shimanto River system in Kochi Prefecture. We also conducted
survey of Tokyo Bay in 2022-23 and also the Nagara River estuary weir, the Kiso River and Lake
Biwa.

In addition, we have been collaborating and exchanging views with the Ministry of Agriculture,
Forestry and Fisheries (MAFF), the Ministry of Land, Infrastructure, Transport and Tourism (MLIT),
the Ministry of the Environment (MOE), yocal governments in lwate Prefecture, Ofunato City,
Rikuzentakata City and Sumita Town, research institutes such as the National Institute for
Environmental Studies and the Forestry and Forest Products Research Institute, and the Kajima
Institute of International Peace (KIIP). We collaborate with overseas organizations including the
Smithsonian Environmental Research Center (SERC) and Underwood & Associates in the United
States. | visited FAO in Rome and Sweden in May and September 2023, visited Czech and Slovakia
to exchange views and conduct survey on water quality of the Moldau River in Praque and the
Danube River in Bratislava in September.

In addition, |, as President, serve as the lead researcher for the “Natural Circulating Water and NBS
Study Group" of the Kajima Institute of International Peace (KIIP) in FY2024-25, and disseminate
information throughout Japan and around the world. From April 2025, | am scheduled to serve as a
chairman of the "Fourth Fisheries Industry Reform Committee” with a view to compiling
recommendations for the reform of Japan s fisheries systems and policies.

Concerns about and interest in global warming are finally gaining attention, but interest in water is
still lacking. There is a growing need to promote research and investigation into the ocean through
land and rivers. When it comes to NBS, which utilizes natural power to improve ecosystems and
water quality, Japan's efforts lag far behind Western countries. | have visited SERC and others to
observe and learn about living shorelines and wetland creation in the United States. It is very
important to introduce, promote, and develop NBS in Japan, using the Shimanto River watershed
as a model case, in order to leave a healthy nature and society for our future generation. To this
end, we will hold the "Shimanto River NBS International Symposium” in Shimanto City and
Shimanto Town on March 4 and 5, 2025.

| believe that our organization, which celebrates its 10th anniversary, has much to contribute to that
end. We look forward to your continued support.

March 2025
Dr Masayuki Komtsu
President, Ecosystem Research Institute
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Present Situation and Future
of the Shimanto River

Dr Masayuki Komatsu
President, Ecosystem Research Institute
4 & 5 March 2025

What is NBS?

* The United States government defines NBS as: “Actions that incorporate natural features and processes to
protect, conserve, restore, sustainably use, and manage natural or modified ecosystems to address
socioenvironmental challenges while providing measurable co-benefits to both people and nature.”

Visit to the White House (CEQ)

* We visited the CEQ in the White House on 2 May 2023 with Dr Tsuyoshi Yamaguchi, member of the House of
Representatives, and Mr Yosuke Tsuruho, member of the House of Councillors, and exchanged views on NBS
with the members of the CEQ, including Dr Lydia Olandar. The visit to the White House was a great honor for
us, as it is rare even for Japanese Cabinet ministers, other than the prime minister, to visit the White House.
Our meeting with the CEQ lasted for 1.5 hours.
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What is NBS?

Utilizes natural power
Introduced in European countries

In Europe and the United States, the idea of disaster prevention by harmonizing with nature and harnessing
the power of nature, rather than containing it, was introduced in the 2000s. The method of utilizing natural or
ecological power is called Nature-Based Solutions (NBS).

The U.S. government defines NBS as “actions to protect, sustainably manage, and restore ecosystems, natural
or man-made, that address societal challenges and simultaneously provide benefits to people and the
environment. The U.S. government states that “NBS will contribute to 30% of the global warming solution
goal,” according to a group of scientists' estimates (White House NBS Roadmap).

The European Commission has actively incorporated NBS into its “Research and Innovation Policy” since
2013. The United Kingdom, the Netherlands, Germany and Belgium have introduced NBS, and the United
Nations named the “2018 World Water Day” as “Nature for Water” and officially introduced NBS.

Demolition/removal of dam and creation of natural stone weirs

Bishopville: A weir was removed to restore natural flow of river water.

Before project: Polluted water flows in from nearby farmland and chicken farms and remained as water flow

was stopped by the weir. The polluted water smelled in summer

After project: Natural flows of water is restored. Sediments and polluted substances which were stopped by
the weir are filtered and flown in the river. As a result, local fish such as river herring is able to move toward

the upstream for spawning.

BEFORE

Before project After project 30 April 2023
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Removal of bulkheads and creation of living shoreline

Creation of living shoreline

If the shoreline is covered with bulkheads and ripraps, the entire surface will be uninhabited or severely
depleted of fish and benthic organisms (NOAA, SERC). The hardened shoreline is restored to a living
shoreline. A 200-meter-long beach was created by bringing in natural sand, and pebbles, crushed stones, and
dead and fallen trees were placed on both wings of the beach to direct waves and river water to attract marine
sand onto the beach. Sand is gradually deposited on the beach. Several centimeters of sand were deposited
per year (Kyle Point).The sandy beach provides protection against high waves, and blue crabs and horseshoe
crabs returned to that beach. It also became a nesting site for a rare species of Terrapin turtle.

Bulkhead and living shoeline in Havre de Grae V Natural sand beach in Havre de Grace
3 May 2023 after removing bulkheads

Treatment of polluted water
discharged from farmland by wetland

St. Paul Episcopal Church: Water which directly flows from a waterway to the river is treated by SRC (Stream Restoration
Channel).

Before Project: Discharged water from farmland directly flows into the river through the concrete-sealed waterway.

After Project: Wetland was created by the waterway to slow down waterflows and the water treated by wetland flows into

the river. As owls began to breed, an anti-intrusion umbrellas was installed to protect them from feeding damage by snakes
and raccoons.

Concrete-sealed waterway and wetland created by the waterway Nest box of owls and umbrella to
30 April 2023 protect owls from snakes and
Racoons
December 2022
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Shimanto River

The Shimanto River originates from Mount Fuiriyama (1,336 meters) in Higashitsuno Village, and
meanders from east to west, flowing 196 km to the south. The Yusuhara River, a tributary of the
Shimanto River, has the same length as the main river, but its headwaters are located in Yusuhara Town,
separated from the main river.
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#19km
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158

iR
Shimanto River watersheds, Source: Shimanto River Foundation

NBS candidate sites
Shimanto River downstream Shimanto River middle-stream

Takeshima River downstream: sea lettuce farm (DNiida River weir
%Sedimentation ponds at national farm (®Yoshimigawa Bridge, Shinkai Bridge and Taino Bridge

(©Satake Farm (ginger farm and rice paddies)

(3®Nakasuji River d‘ownstream (wei_r, wetland of Kochi @Saga Weir (leji River Dam)
Southwest Industrial Park, water discharged from farmland  Shimanto River tributary — Hiromi River watershed (Ehime Prefecture)
in Yamana area) @Nishinomori Park in the Hiromi River watershed

@sShimanto River nature restoration project by the Ministry ~ @Nara River
of Land, Infrastructure, Transport and Tourism (MLIT) ®Mima River
(®)Discharge outlet of the Central Waste Water Treatment

Plant in the Ushiro River

®Dragonfly Park
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Scientific Research of the Shimanto River from 2021 to 2025

Pollution and contamination of the Shimanto River have been progressing year by year since around 2000, and
according to the results of the survey conducted since August 2021, the trend of water quality deterioration has
not stopped even in the three-year period from 2021 to 2024. Not only in summer, but also in winter, when water
quality is good, water quality has worsened.

1. Eel, whitebait and sweetfish production in the Shimanto River and other fisheries production in Kochi
Prefecture decreased to 3% of the peak.

2. Water quality has also deteriorated in the lower reaches of the Shimanto River; the Takeshima, Ushiro, and
Nakasuji Rivers, and the middle reaches of the Kubokawa River. Water quality deteriorated rapidly at the
drainage outlet from the central wastewater treatment plant in the Ushiro River.

3. The farming of sea lettuce in the lower reaches of the Shimanto River has been reduced from 30 tons (in
2020) to zero. This is due to water pollution flowing from state-run farms and others.

Causes of pollution of the Shimanto River

(DInflow of agricultural wastewater into the Shimanto River system

(2Insufficient treatment of urban sewage treatment plant effluent and
industrial effluent from Kochi Southwest Central Industrial Park

(3Public works; concrete works; straightening of rivers; loss of wetlands

(©Deterioration of water quality and water flow reduction at Tsuga Dam,
Saga Weir, Nara River and the weir under the Niida River Bridge

(5) Deforestation
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Fish and shrimp disappearing in the Shimanto River

Total

Sweetfish
Eel
Carp

Shrimp

Fishery Production of Inland Waters in Kochi Prefecture

Sea lettuce aquaculture disappearing by 2021
\

©

Shimanto No Yado Q
754 o

Production of sea lettuce in the Shimanto River

%

FAY /B

S/ o+
/ mSea lettuce farm & Shimoda/Tsukurabuchi €
/ (unit: ton)
\ HATSL:}AK\
i : 2000 4Ee 150 e
Location of sea lettuce farm 2020 o 2o .
i 2021 4 1.20
w Sﬁa lettuce 2022 4o 0o -
2023 e 0

Source: Shimanto River Downstream
Fishermen’s Cooperative

Production of sea lettuce and green laver
in the Shimanto River
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Takeshima River, National Farm and Sea Lettuce Farm in Shimoda

Survey of sedimentation ponds

Water quality was measured from the first sedimentation pond (upstream
section) and from the drainage from the second sedimentation pond to the
Takeshima River, from the bridge located 5 meters downstream, and at the
headwaters of the Takeshima River. All of the measurement

points were very dirty and covered with mud. In the past, there were also many
red dragonflies. Red dragonflies are tolerant of mud and breed in muddy areas,
but when turbidity and pollution levels exceed a certain level, the water
chestnuts also disappear. “The red dragonflies disappeared 10 years ago here
as well,” said Mr Kiyomi Yamazaki, director of the Shimanto River Downstream
Fishermen's Association.

k-3 1 o o

g [ o]

— 2 [oo]

Treated water discharge outlet | 5cation 3 and island seen D EET)
25 November 2024 from location ®

o
= mkaC©

01.9:82.9:57.3

Dr Komatsu during survey Dr Komatsu explaining survey Map data ©2028' Google -
& endi . L
of 21 sedimentation pond  Results of August to Mr Akihiro Chloroophyll amount, Turbidity (FTU) and dissolved oxygen in sedimentation

7

25 November 2024 Yamazaki 25 November 2024 onds and Takeshima River

Water quality aggravation at discharge outlet of
Central Waste Water Treatment Plant

Turbidity (FTU) at discharge outlet of Central Waste Water Treatment
N Plant in the Ushiro River

2021/11/08  2022/03/13  2022/07/04  2022/11/05  2023/02/28 2023/09/12  2024/01/16
bigk

Survey date
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Creation of wetland to treat discharged water from ginger farm

SO R —
Map data ©20;

Flow direction and velocity at Satake Farm, 26 Nov 2024

From left, Dr Komatsu, Mr Kota Stake of Satake Farm, and Ax
Mr Yukio Momota, General Manager, Kochi Bank Kubokawa 65mie |9 ° |
Branch, 17 January 2024 | 10.0FTUCO0) | &
94.33(00) =
e
¥ KR
7
244
- o // T
/s p Osamc)
i | L T\
133.7FTU (COD)| [
£9.0%00) 68.2FTU(coD) ]
- 86.29%(00)
Map data ©2024 Google:

NBS candidate site/rice paddy 26 November  cpyjor0phyll amount, turbidity (FTU) and dissolved
oxygen at Satake Farm, 26 Nov 2024

2024

Ginger farm and rice paddy and water intake Channel, 17 January 2024

Hardening of river bank, straightening of
river, loss of biodiversity

Hardening of river bank in the Nakasuji River downstream, a tributary of the Shimanto River, 12 September 2023
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Tsuga Dam: Poor oxygen and sediment pollution
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Saga Weir and polluted sediments
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Niida River Weir (Nenezaki Weir) and sediments

Niida River Weir

The water was overflowing from the Nieda River weir, which was swollen
after the rain. This weir used to be used for water intake for agriculture, but
is no longer used for that purpose. Mr. Tsuno, head of the Shimanto River
Promotion Office at the Shimanto Town Office, explained that the
agricultural cooperative association continues to take water from the river,
but the purpose for which it is used is unknown. The weir is currently not

in use. The Niida River is a second class river and is administered by Kochi
Prefecture. We contacted the prefectural government, but they said they had
no idea what was going on. The weir has not been used for a long time and
its ownership is not clear.
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Nara River Weirs stop flows of water, earth, sand and
stones
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Chesapeake Bay Oyster Harvest (1953-2000)
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Chesapeake Bay — The Nations Estuary

Dennis Whigham, Distinguished Emeritus Scientist

Baltimore

Washington

Richmond

Norfolk

Smithsonian Environmental Research Center
Edgewater, MD 21037

Chesapeake Bay — where | live and work

Chesapeake Bay Watershed

[ chesapeake Bay Watershed
——— State Boundary
Chesapeake Bay
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Chesapeake Bay

Chesapeake Bay Watershed

Home to 18 million people
[ chesapeake Bay Watershed
S— State Boundary

Watershed = 16,575,924 hectares

Estuary = 1,160,315 hectares

Shoreline = 18,804 kilometers

Average depth is 6.4 meters

Croated by EA, 1724708 UTH Zone 18N, NAD B3

Chesapeake Bay is the ‘Sailing Capital’ of the US
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Chesapeake Bay is an important fisheries resource

Striped Bass (Morone saxatilis)  Blue Crab (Callinectes sapidus)

£

Eastern Oyster (Crassostera virginica)

The economic value of Chesapeake Bay is important

B Over $1.5 billion in annual sales ( = 224,977,560,000 yen)
B Over $500 million in annual income (= 74,992,320,000 yen)

B Over 30,000 jobs in the local economy

0350



But human activities on the watershed and in the
Chesapeake Bay have resulted in problems

A few examples
B Nutrient pollution
B Chemical contamination
B Sediment

B Invasive species

Nutrient pollution

Agricultural pollution (32%)
*Animal wastes (mostly chickens)

*Crop fertilizers

'Human Wastewater (19%)

0O 360

Nitrogen Pollution to the Chesapeake Bay
By Sector

ESAPEAKE BAY FOUNDATION

Saving a National Treasure cbf.org




Chemical contamination

King et al. 2004
Polychlorinated biphenyls (PCB) in White Perch

» Organochlorines that resist degradation in the environment
* Create human health problems

+ Banned in 1979

» Study conducted in 2002
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Sediment

Severn River subestuary of Chesapeake Bay with a plume of sediment from
the watershed

*Typical after heavy rains
*Major cause of decline in aquatic sea grasses (SAV)
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Invasive species (examples)

Plants

*Phragmites australis (Common Reed) — introduced from Europe

Developed watersheds had much more Phragmites and the closer to the
shoreline the development was, the more Phragmites there was
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Decline in oyster harvest
FRE LD

Chesapeake Bay Oyster Harvest {1953-2000)

Causes
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*Overharvesting
*Diseases
*Poor water quality

Invasive species (examples)

Animals

*Blue catfish 1970s
(Ictalurus furcatus)

*Northern Snakehead -
Found in 2002
(Channa argus)
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What is the health of Chesapeake Bay?

PEAKE BAY OYWERALL GRADE (%)

CHESAF

The grade of Chesapeake Bay health has
changed little over almost 40 years
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The most recent health score

A = Excellent
B = Good

C = Average
D = Poor

E = Terrible

Mattawoman Creek

1990 1995 2000

I

Major wastewater treatment plant upgrade
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Most restoration efforts will need to done at a small
scale

Nature based solution (NBS) is an example of a
restoration approach that could work in Japan

| use an example from a restoration at our
Smithsonian laboratory

Goal - Restore damaged stream to slow the flow
of water and increase connection between the
stream and adjacent floodplains

SERC restoration project. Incised stream (left) was filled
with sand and wood chips (right)
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Stream is now in contact with floodplain
after restoration, water is stored
belowground and cleaned.

Diverse in-stream and wetland habitats have
been created

Water Quality Results of the restoration

Monitoring Station — to
sample water for
measurements

o

All nutrients and
suspended sediments
were retained in the
restored stream/wetland

Total Retention
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Conclusion

Japan and the US have many environmental
problems that are difficult to correct

Procedures exist to make a difference
For change to happen, local citizens, private

organizations, and governments must be
engaged

Arigato - Thank You ! |
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embrace the energies found in nature rather then armor against
them;

design, engineer, and construct projects based of principles found in
nature and natural processes;

utilize materials, formations, and occurrences found in nature;

value a healthy balance of resources to maximize ecosystem

services.




NBS can be utilized in any application on the landscape but needs

to be tailored to the site to be resilient;

uses conventional engineering practices to verify naturally

occurring processes;

balances the impact to existing natural resources with the creation

of new natural resources.

NBS optimizes natural materials and material of opportunity;

utilizes specialty equipment and techniques suited for working in
high quality resources;

provides safety & efficiency in highly dangerous and difficult areas to

work;

allows room for nature to be dynamic.




NBS embraces movement within the site that provides resiliency

over time;
allows safe & long term access for maintenance;

grows more diverse and stronger over time which ensures less

maintenance over time;

provides can be maintained at a wide variety of levels depending
on property owner’s interests.

g

NBS provides safe & fun passive recreation opportunities;
engages people of all ages & backgrounds;
educates people on a alternative way to solve problems;

is good for the soul!
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Nature-based Solutions
Opportunities in the Shimanto River Watershed

Keith Binsted
Partner - Lead Designer:
March 2025
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Nature-Based Solutions

The United States government defines Nature-based solutions (NBS) as

“actions that incorporate natural features and processes to protect, conserve,
restore, sustainably use, and manage natural or modified ecosystems to address
socioenvironmental challenges while providing measurable co-benefits to both
people and nature.”

Every ecosystem has value, but not all are created equal. Unique ecosystems
provide unique benefits. NBS covers a wide range of activities because nature
itself is immensely diverse. NBS projects meet project goals by improving the
health of specific ecosystems.
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Nature-Based Solutions

Coastal Habitats
Assisted Marsh Migration
Beach Nourishment
Coastal Marsh Restoration
Coral Reef Restoration
Dune Restoration
Living Shoreline Creation

Mangrove Restoration
Oyster Bed Restoration
Seagrass Restoration

Forest Habitats

Forest Conservation and
Restoration

Green Firebreaks
Thinning

UNDERWOOD
&ASSOCIATES

Grasslands and Sagebrush
Habitats

Grassland Conservation and
Restoration

Sagebrush Conservation and
Restoration
Built Environments
Built Wetlands
Urban Greening

Urban Stormwater and Runoff
Management

Wildlife Road Crossing
Structures

Inland Wetland Habitats
Nontidal Wetland Restoration
Peatland Restoration

— e T

Riverine Habitats

Beaver Management and
Beaver Dam Analogs

Floodplain Reconnection
Riparian Buffer Restoration

Riverine Connectivity
Restoration

Stream Restoration

Multiple Habitats

Invasive and Nuisance Pest
and Pathogen Removal

Invasive and Nuisance Plant §

Species Removal

Invasive and Nuisance
Wildlife Removal

Prescribed Burns
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i River & Wetlnd Ecosystem Restoratlon

) VA ST NG W RIS Y EE = AR TS AT

' | Reconnection of streambed and floodplain to
slow water down, spread it out, and soak it in.
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River & Wetland Ecosystem Restoration

Benefits of sl ; X N\ biodversty
floodplain _ “%{9 _
ecosystem e 2 "/
 restoration ¢ o E
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Discharge

soil -
arganic cal . ' denitrification
b S L
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5
POM storage e A sediment storage
s
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." / [ >
18 Y] )
food of \ & habitat
3, ¥
supply subsurface
‘water storage

FIGURE 7 | Schematic illustration of river functions associated with river-wetland corridors (“biodiversity” image modified from Nels
diagram from ibiologia.com; “food supply” image (rotifers) from Matthew A. Robinson, Wikimedia Commons).
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Apply the same techniques at a smaller scale

Stormwater & Headwater Stream Restoration

N X

”

Month / Year

Joumnal of Hydrology

o hormepage: e e

e -
™ Changes in hiydrology and pollutant loads from siream restoration inan 555
urban headwater eatehment

Michael R Williams * , Solange Filoso

Improve water quality

“RSCs decrease pollutant
loads and improve

&2 natural hydrological
functions.”

Reduce drought

“IThe RSC] increased
baseflow by 6%,
compared to a 6% loss of s

. ”
ba sefl owint h e contro | Fig. 7. Comparison of water table tluctuations (meters + SE) in the RSC and control carchment wells (n = 12 and 3, respectively) over the study period. Data are
shown 25 average water table depth below the soil surface with standard errors 23 dofted and dotted/dashed lines.
- =

=—RSC ~ -Control

Groundwater Table Depth Below Soil Surface (m)

Construction period

UNDERWOOD
&ASSOCIATES

UNDERWOOD ¢
&ASSOCIATES

0 730



Niida Rive

. Red =‘Ct_)ncrete weir
Impedes fish passage
Traps gravel and rocks upstream
Blocks sub-surface flows
Increases water temperature
Decreases water quality

Created lake is uniform, low
quality habitat
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NBS: River Restoratio

@8 Red = Concrete weir

‘ Impedes fish passage

Traps gravel and rocks upstream
Blocks sub-surface flows
Increases water temperature
Decreases water quality

Created lake is uniform, low
guality habitat
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NBS: River Restoration — Dam Removal

VAT o uh

e

s

Natural River rofI
- Allows fish passage

- Gravels and Rock form natural
pattern of pools and rapids

- Ground-water interaction
improves water quality and
lowers water temperature
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NBS Example: Bishopville, MD
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" B NBS Examﬁple BlshOIOVIHe MD ﬁ“
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!

Blue = project area

Yellow = created rock rapids
UNDERWOOD
SosE Red = removed dam

Nara River
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Nara River

Red = Concrete weir
- Impedes fish passage
=4 - Traps gravel and rocks upstream

Q -_Increases water temperature
Decreases water quality

Yellow=-concrete riverbanks

S - Impede access by wildlife.and people
-<Prevent growth of plants which provide habitat and improve water quality

Nara River

Alterations to the river have resulted in uniform, low quality habitat
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NBS Example Catta|I Creek I\/ID
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FISh passage is possible
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River is safe and accessible for wildlife and people
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Satake Farm
Pesticides, fertilizer, and sediments exit farm fields during storms,

_ carried quickly by concrete channels, decreasing water quality
# downstream

Downstream impacts can be minimized by
- Use less pesticides and fertilizer to minimize water pollution
- Install wetlands to treat water as-it leaves agricultural fields
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NBS Examplé: St. Paul’s Wetland

g

UNDERWOOD ; o e .
2ASSOCIATES N - Less fertilizer and pesticide reaches downstream rivers

® NBS Example: St."Paul’s' Wetland

|
|
|

‘w‘ e

Wetland provides diverse vegetation, improving wildlife habitat
et - -, - Flowers provide habitat for pollinators, which benefits farmers
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National Farm Sedimentation Ponds

Pond receives drainage from adjacent rice paddy farms

Single, uniform pond provides low quality habitat and minimal
water quality improvement

UNDERWOOD =
&ASSOCIATES @&

IBS Example: Lizard Hill Wetland &

Uniform pond is
‘convertedtoa =
variety of

habitats,

increasing
biodiversity.
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?

increasing
biodiversity.

UNDERWOOD
&ASSOCIATES

NBS Example: Lizard Hill Wetland

Runoff from farms filters
through installed sand and
gravel, improving water

) T0P OF SEEPAGE RESERVOR

POTIOM OF SEEPAGE RESERVOR.
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Shimanto River NBS International Symposium
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Part Il (Presentations by panelists)



FR#d || B E SR E A O ER W 7

E TR EE hAa) EEEFSAT
SH74E3848

© B%iER

Ministry of Land, Infrastructure, Transport and Tourism

AT BREEREEICDONT © BtxaEd

WA BABEREF. KON 225 2WA+H)ITHDOTEONIHWESRR & EVIKE, £ICIEY LVEDM
LHLNRONIRFABABREOETEZHET LD T, 3I00FELMFICTFRIAEEL Y BELEBL TLETS,

VIDESY VNI bHRLL TBETESZEDICY LakillVie=d FRRLAERE~

0 860



MA+HIBABERRICONT Y EtxaEd

YIWDEDL Y (e

@Y VEHFIA LR T V< SO @ WVEADE L 1 % RIAD KT DR QPEPIDEREREH
" AAER
it ()

Al

AT (

—

DRI
BRI K > TYILOREE - LS £
UYL DR E 15 5 £ Y OTERKR DK
MAERINT WS,
TADFEILY ¢ BDOWY HT LY ¢
CATVELEBRBEL R 2EEOES (7Y F) AEHTIL LIS,

- TS I8 s
ot WBERCHASTH/ ) OEEREL A S BORES AR LB

—H234 I IX BRD10,000m2% BZ
H294 BELARE (£20,000m 2L L o EEGRI5HY
REhTWD

e =

| wom oxw wxm mam |

YIWDBEI)EE~ZNETORIA~ © EixEs

HHNERINTIE, BEPIFAREOEMEICLY, VIVENER - 8L TE 2 HBEIRMD L E L7, BHIREFE
Evrredic, AEGHEORR BBPIDERZRRIEIC & 2| & KEADEFERR) IcL YA D TOREREBEE%E B

il

L L CEABESEEAERLTCVET,

AR AT IE KBS

TBPI O BRI (JUEHEPT) EHEREOBE - Ald (£ LB 4 FEED

0870



YIVDEDIL)TFE ©@txEd

C RIBERROEH & L 3FRER
= mD DR

- & BELHIBEOE - BOoRE
SEASEAN

W
1
K)
V.
2
T DBERN
TP BKB KD e HEEHIEL, DU
RAofO—2DBLHA T BIZD% BERBEH

YIDBR D) BEICHIT B IREERICDNT © BtxaEs

[BE+22025< Y Rl Tl BLMEGROLHBEBRADOKHAZEY L, RESORFEZERL. LHEKIC
L2RCHABEFICRYBATHET, £, WITRRICL 2EREORFFELTV. HBOEECEZBEELTVLET,

RO E EWC AN TR K ZHEAK L ZBAIT

[MA+220EI<YDR] EELRBAOREBT, HITNPFEZNRE LAAREFEICRYBATLSIEN, VILIERE
ERHOEREEMNE L [ME+2202%2Y | 2#BFRELTVET,

FaAOREER, YLRFR)  BESE EFHOEELOTH) e LS EaLT

0 880



F1NOFEI)ER Y BEInEs

TADERSTH B ABEMX (FHF+)119.8~13.0k) IZld, B DO TLLESHAWAKRAER SN TWE LA, AKRET, B
WA DHINL+ DHEREIC £ S B DEITEIC K Y. Frild (2002) FEEICEABHOEEL (/&) sEHInTWEL
=

INOOFEE, TIDEPGE %D FERREOBOED, KELKBEOSHAERERICL RO, TR (19894)
EL ST IEOKEZSROBMEANEEICL > THY £ L, HKDEHIHEA~OEFEM & EE LM CAK) DEL
L. WHAREEHEOBEZBNE L CEABESELERL. FROEELEIFBREL LTV 3 EINSE10,000m3LL
EEERLTVES,

RS
EEL
-« BiAED
S - g
3 DD
gy Ty
HEDOEBEE
F15500m

Frman s

a5 _‘ =g oXE skl oAB
cEf
BERTORE-BE  epmmang, "I s0gen
FROTOSEL.EHRE : T um
NBILENRMEMBSLET, =
O RPTIARGLIANAS B om
ESETBERRIE HADBED i
BREN SOESNHTD -
5L, & um
10m0
0
RKONEER
TBOREBHODO T U0 T £ TIINBEIE, KONENBLT [l m—— ; —— .- .
KD PERSNPI VRIS DOTHBROLBHESRENLBHIE AT o T e, o V10, e Wb .0 R
BTETPOSDBAREMELET. BhaESLES. By
i X —2 FEXIHNICH T 5 T LOENGER L FRAREOEFL(Y

RDWYHZIYER © BtxaEd

ATRE - RVPTH /Y OEBKRH ERDAOZBDEEIRS L THY & L, BABEREICLY, RBEFCIEIAT
TEBRBEAZHREDERS (70 F) 2¥FETL 60 IWEERTERAYTH/ UOEBREE LD XIBOBELZ B
L. Bt FIF2EELTWES,

PP 2977 U0 PRED

ERIDRBHTEL !

O

BESLBHERCTA/VENRETERESETYY T RBOETEBIELET,

v v

Bl A=Y

KIS - BB ES (7> F) B (FR9FERT) WLBRERT - MO TS (FR265E~HM3EREHRT)

0890




Initiatives by the Nakamura Office of
R | National Hial

Ministry of Land, Infrastructure, Transport and Tourism
(MLIT), Nakamura Office of Rivers and National Highways

4 March 2025

© B%iER

Ministry of Land, Infrastructure, Transport and Tourism

Shimanto River Nature Restoration Project BRSNS

The Shimanto River Nature Restoration Project aims to restore the white gravel riverbeds, extensive water surface, and good

natural environment where cranes can be seen overwintering in th inter, which were once seen in the Shimanto River, which

is gradually disappearing. The project has been implemented since®®7 !
iﬁmﬁ+ﬁﬁ$d Lo '%{

Creation of crane ro
Vil

Shimanto.

R
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Shimanto River Nature Restoration Project E-E=S

Creation of Crane Roosts for over-wintering oo~

(@DCreation of roosts accessible to cranes () Development of breeding grounds for fish tht feed on cranes (@Elimination of steps at sluice gate

Sluice gate Stones are installed so that shrimps

and crabs can move through them
and small fish can hide behind them

Waterway toffrevent intrusion of
external enomies.

<TOXIET) N s

Nakasuiji River Deop water o pfangg
Refuge for aquatic | Rubber wal o maintain water sothat ish 14 & @<L ¢
life during dry can swim :
—
o s Ty The number of cranes arriving and wintering in the area
Qfexternal enemies s ¥y and the number of species that the cranes feed on have
tet] e = N been confirmed to have increased as a result of these
5 efforts.
Creation of Sweetfish Habitat o0~ Creation of Fish Habitat o2~
e tr lling [ - A shallow area was developed to create the environment for growth of Koamamo

& - Aiming for a spawning area of 10,000m2 or more
Improvement of soft gravel river beds suitable for

sweetfish (ayu) spawning

—The target of 10,000m2 was exceeded in FY 2011
Spawning grounds of more than 20,000 m2 have been

formed since FY 2017.

(Zosteria japonica). In the Yamaiji area, a shallow area was developed to create the

and thinning
environment for growth of Sujiaonori (blue sea herb).

Before project D

roject After project

fter thr
and thinnin

Total area of spawning grounds (m2)

Project in 2017

Project to create crane habitat ~Measures taken to date ~ © BixEs

Along the Nakasuji River, the wetland environment where cranes can migrate and overwinter has decreased due to urbanization and
changes in land use. We are implementing a nature restoration project to restore the former floodplain by restoring the wetland
environment and ensuring the continuity of the river (by eliminating the steps at the sluice gate to ensure the continuity between the
river and rice paddies).

Hazama area after

Sluice gate Stones are installed to create Nakayama area
project (Now)

(Now) moving routes for shrimps and (Now)
crabs and hiding spots for small

€T Roost

AR AR IEKE

Watérway 1o prevent intrusion of
external enemies A\

AR AT IE KBS

Removal of steps (Kuki Sluice gate) Restoration and reation of wetland (Left: Nakayama area Right: Hazama area)

o e g

ater . we
this rubber wall 5o that fish can swim through fish path and pipes
—e—wecmor

Nakasuji River
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Crane Habitat Creation Project © BtxEd

* New development of watershed ecosystem base.
=From point to line

—
e (=4
* Qualitative and quantitative improvement of 8
environment for over-wintering of cranes by Ig; -
community > =
=From line to surface k E
E E X /\jc’ea;:ol biesding base 2 );) E.
5 — s b E:
=4 . MEI‘-‘IEﬁ .
@

s 1 )
) /4; > ﬁguugff -~
Q Creation of roost \ i

G vea!lon oI roost lol
« cranes (filling water in
2 /lemev) by Io/cal community

‘Removal of.

P ' Istens at

A7) ssluice gate
S

e
“From point to Ime

97} U}IA U0T}RIOd00D PUB UOI}RIOQR[0)

0] 9UI[ WOIJ ‘DUIT 0] JUI0J WO

& steps at o~

“From line to surface ~ sluice Improvement of
Connection of river and = 92 v habitats for fish and
waterways, Tice paddies A plants

Community Cooperation System in the Crane Habitat Development & B1X&®&
Project

“The Shimanto Crane Habitat Development Association” rents fallow rice paddies around the project site to maintain
wintering grounds for cranes, and creates roosts by flooding the fields during winter. In addition, local farmers cultivate
pesticide-free rice in an effort to revitalize the community.

Fallow rice paddy Project started Water filled in rice paddy in winter

In collaboration with the Shimanto Crane Habitat Development Association, the Ministry of Land, Infrastructure, Transport, and
Tourism (MLIT) is engaged in environmental educatlon for Iocal e\ementary and junior high school students and holds the annual

. n - . i “Shimanto Crane Festival”, established as a
Installation of decoys, observing Environmental education local event

cranes
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Project to create sweetfish (ayu) habitat Y BEInEs

In the Irida area (Shimanto River 9.8-13.0km), which is a spawning ground for sweetfish, a broad and soft riverbed was formed in the
past, but around 2002, deepening (bipolarization) of the water route was noted due to the riverbed lowering and the progress of tree
growth associated with the accumulation of fine-grained soil on the sandbar. These effects have resulted in a decrease in the number
of rapids with floating stones, which are spawning grounds for sweetfish, as well as diverse ecosystems in the water and at the water's
edge. Since around 1989, there has been a marked downward trend in sweetfish and other fisheries resources. We have implemented
a nature restoration project to alleviate the concentration of floods in the water route and to promote the disturbance of hardened
sandbars (riverbeds) and to restore sand and gravel riverbeds and fast rapids, and since FY 2017 we have achieved our goal of more
than 10,000m2 of spawning ground area.

Narrowing of river width
] Growth of trees on
sandbars

o 2
WHOBHE

Fillog ofsoil

. Felingthinning
Oftrees

. Excavatinol
sandear

Comparison of the shape of the river channel in the
1965's and at the time of project planning
Human inf ntion Natural power

T
After project

wEwan s
Before project _ During project

San b @A OXE aXM 8AH
Felling and thinning of trees

BHaR DT/ w4

30000
SR
! £ nm
= 000
+ H
=
& -
u
nvem g %
! “
e Flood power s utized
Removal of sediments and KOIEER
TBOREBHOTOTIF = .
Excavation of sandbar oot wide e fierwei by cuting erbrke and 13 W14 WS 409 HIT M WD 460 b1 W22 D W b R ORI M
By creating environment whichis disturbed s e force ofwater 10 cary st fom e ot Total area of spawning grounds (m2) 202
L casily by flood, soft iver beds are restored
BiFAX— Change over time in the total area of sweetfish spawning grounds and maximum annual flow of river
o :

Project to create fish habitat © @txEd

Shallow areas at the mouth of the estuary, which provide a water zone for the growth of Koamamo (Zostera japonica) and
blue sea herb, have been decreasing. As part of the nature restoration project, a shallow area (shallow pond) has been
created at the Sanzaki site to provide a calm area for the growth of Zostera japanica, and a sandbar has been excavated at
he Yamaijj site to restore a sh w water area fo srowth of blue sea herh

- A shallow water area, a
NESY nasitat for Zostera aponica
and blue sea hers; vgs
created !

v

Sanezaki area
;:Zmn chaliglon E | The accumulated gravels are cut down to a height that will allow the growth of blue sea
< r herb, etc., with the aim of restoring a shallow area.

Image of project

Before

Creation of shallow pond in Sanezaki area (2017 project) Excavation of sandbar in Yamaiji area (FY2014-2023 project)
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The Shimanto River from a Japanese scientist's
point of view
How to introduce the U.S. NBS to the Shimanto River Basin

Dept. of Civil & Environmental Engineering
Tokyo Metropolitan University
Professor, K. YOKOYAMA, Ph.D

Conventional river restoration and
farm development projects

Straighten the channel and concrete
the riverbanks. The purpose is to
ensure rapid discharge of water.

What is the basin-based flood control that is
currently being implemented?The main
measure is to temporarily store water that
exceeds the flow capacity of the river in
reservoirs, etc.

Next generation watershed-based

flood control

» Slow flow of water through tributaries
and wetlands

» Flood control facilities must also serve
\ the natural environment
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NBS in rivers: Chesapeake Bay Project

P2

» Restore floodplains, i.e., allow flooding on
the plains

» Reduce mainstem and marine loading by
allowing stormwater and sediment/

nutrients to flow slowly while storing them

in the watershed

&

Example of floodplain creation, where
linear, deep agricultural ditches were
backfilled with sediment and chips

Example of a pond and stairway channel
created with natural materials

Local volunteers are involved in the
management

[ Natural Restoration Methods ]

» Backfill the river channel with sediment
and wood chips

» Roughening with stones or wood

» Create step pools and meanders

[ Effects ]

» Reduce flow velocity

» Sedimentation of soil and organic matter
» Nourishes groundwater

» Forms biological habitats

Increased water volume is
reflected in rising water levels.

[ Straight rectangular river channel ]
» High velocity of flow during flooding

» Transports sediment and organic
matter into the inner bay, causing
turbidity and eutrophication

» Usually runs dry

Spread floodwaters
to both sides
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Introduction of NBS into the Shimanto River

Sediment Transport

Water Quality

]

Takeshima River

HElF—5 6202 Os  WNEWG

Runoff of surface soils and nutrients
from farmlands, orchards, quarries, etc.
causes degradation of riverine and
marine environments

NBS: Create wetlands to store water and
sediment

- Can regenerate the natural
environment

- Flooding can be controlled in the
watershed

0 1000




The intake weirs impede sediment
transport, resulting in a monotonous
flow path and a lack of boulders,
which adversely affect the Shimanto

River's specialty, ayu (sweetfish), and
other fish.

NBS: Open unused intake weirs and
bedding works

- Natural environment is improved

- Upstream flooding due to backwater
is reduced

AL

S

am
v an

A R e

FEHASE T OB HETRH

=+

» Essentially, the main stream and estuary of the
Shimanto River are rich in fishery resources

-

2 5_fiu .
s S :%m 3 > Local food is also a culture
fEADS /WED,
(P (e = DO g;l
TT AL E A+ Yo
&L DT =g
=AY Ay
EH D by oca
o AT < b=
-8 D=5
oo ma
S HE R
cho el
fz I
g A o T
7 s i
5 /R T2
3 1) 5 [fEr =t
ickh BTO
BEEo 2 tg
B Lk )
iH A ° ool b
B & A MR
3 B 1) A
) el
Ll (7 e
D2 W K
# T 5o
HE o N - . . .
Iz @ R & » NBS will improve the drainage of agricultural lands and the river structure
s A i of tributaries, thereby restoring the beautiful water environment that
& t i? ;' originally existed in the main stream.
E E + » This method is also useful for watershed-based flood control that is being
Y B = promoted in Japan.
-; _-% ﬁ » In other words, if NBS is linked to the next generation of watershed-based
L O % flood control in Japan, it will be easier for the government to take action,
e and the feasibility of the project will become clear.
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What manages the water?
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Nature-rich river development, Shimanto, Kochi, 27/Feb/2015
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Takachiho Gorge, Miyazaki, 15/Sep/2024,
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Winter recharge paddy field, Masuki Town, Kumamoto, 21/Feb/2023

Shimanto River, Kochi, 1/Mar/2015
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Shimanto River, Kochi,«1/Mar/2015

o 4 l I Ol(yo https://aqua.t.u-tokyo.ac.jp/ 22

This and that is "water infrastructure”
i “Water Minfra” =

é Decentralized small-scale
water treatment facility
(disinfection, purification,...)

¢Green infrastructure:
forests, wetlands, croplands™ &
(paddy fields, farmlands), ...

éRainwater tanks, wells, ...

¢Governments, companies,
us, ...
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Oki et al., “Water infrastructure of all, by all, for all”, 2024, Nature Water Wmm

(https: //dOl org/lO 1038/544221 -024-00338-y)

| Drinking

water ‘ Minfra := Infrastructure
orestr == athing
L N of all, by all, and for all
Cooking | (% [ ;
et Washing |  Toilet A
watering

Dam ot
A= ) » . Electricity
: 6:3“” Hot . e TESEIVOITS  generation
springs 7Y nnnl

Rain s Water IR
ngg Micro hydro-power =
pancy generation

purification 3 Rail

4 - Rainwater plant i .
s Small-scaleq,‘ = Q\Channels infiltration —
decentralized Evaporation 3 =8 l ) -
" water systems 22 Flooding k‘ d
Lakes and W W‘\ ; Firefighting
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treatment

: e " ﬁ - Sewage
etention HF
A . Tradmonal\ L P I \ ] Levees
Groundwater Drenchlng levees Rainwater ain plant Flshlng N
recharge Garbage . harvesting gardens K‘
pickup Retention ' Tldelands e s
l ) l “ '\, ponds Y=
. 5 = As Swimming Evaporation

Groundwater ‘Spring water
‘management "

Fisherles Playing

i in water
Mowing 5 X [ S
- 2 || Groundwater

Disaster prevention boat

Wetlands
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Water “Minfra"
supports sound
water cycles

Infra-
structure

River mouth, Shimanto, Kochi, 28/Feb/2015
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Case Study | Lower Manhattan Coastal Resiliency Projec
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Case Study | Annapolis City Dock Resilience Projec

SHE &

L. 23==7 (HRHx) OZHEELEHRE
e NbSTHY =/ FOi%it., Efi, E=%V ‘/f/"’lL;t?
R 2 =T 4 ESNEE, oD =—X &= T LI
o FRLARERIEATICOV TR WER Z oMk 2 I = =
T o DREF FEG A 15 H
o H I = =F ¢ A, L,,(ann ESOARERY—E XD
wERE, BICAZREEZHEOND X HI2T 5,
2. %Bfﬁ RFEEF L ORE
INFER JTL*HL K VERHEE 2 H A HE S HL D AdL,
SKAEDE B L, (AT I & E,
o Pt rIHE7R) &Ewtwq BUG, B, REPERED
i %E/J‘Nbs X'I/LH T L%Fb
s T/mT7F VAN — BAERKE EEEZE. BN
Hudgk ) DBURILR ATHEZ2NDS & L CHEiE,

Case Study | Ja_b_ez lll Coastal Floodplain Rehabi_li}atior
S L N N = gy | A
EWDT=DDHTA KT A~
I.NBS?2 a0 K 5,
2. 7ayxy MINEREOWGIZHEEZ 1o b &,
3. AN L R ICEKBCHE H,

4 A ZER T 5 D ORG L R OIERIZ, Rz %
}\j’_‘O

5. N7 —~ ZEFM L. ESHEBRICESLTAH 20
WCE=H ) T HEITH, .

01180



HARNESSING THE POWER
OF NATURE | Creating the

Conditions to Enable Nature
Based Solutions.

Matthew Fleming, Director - : _
The Resilience Authority of ' £

Annapolis and Anne Arundel County ‘

ph:443.370.6951 | email:exflem23@aacounty.org EESTIHLIOE[!QE
www.resilienceauthority.org

Annapolis and Anne Arundel County

Matthew Fleming, Director Anne Arundel Count

The Resilience Authority of .
Annapolis and Anne Arundel County Maryland, United States

Current Role: Director of the nation’s first quasi-governmental agency dedicated
to financing climate infrastructure projects.

Leadership Experience: Over 25 years directing national and state programs to
address Maryland’s major environmental challenges, with a focus on climate
change and Chesapeake Bay restoration.

Innovative Program Development: Created the region’s largest water quality
financing program exclusively targeting non-point sources of nutrient and
sediment pollution.

Strategic Investments: Managed $500M in investments, completing 1,500 water B, . .

N . . . Population: As of 2022, the county's population
quality projects, restoring over 1,000 acres of streamside forests, and was estimated at 593,286, reflecting a 10%
rehabilitating 300 acres of wetlands. increase from 539,305 in 2010.

. . . I Size: Anne Arundel County, Maryland, covers a
Offshore Wind Development: Spearheaded the evaluation and identification of total area of approximately 588 square miles.

wind energy siting areas, advancing Maryland’s offshore wind energy industry. 1 L
Shoreline: The 533 miles of shoreline makes it a 7 |
. . vital region for coastal and environmental ;!f
e Assistant Secretary, Maryland DNR: Oversaw statewide programs for boating, activities. I3
fishing, water quality monitoring, ocean and coastal resource management, and £/

Economic Development: Strategically located
between Baltimore and Washington, D.C., it serves
as a dynamic hub for economic development in
Coastal Resource Stewardship: As Maryland’s Coastal Zone Manager, led Maryland, W‘thha notable emphasis on defense,
planning, regulatory, and enforcement initiatives to restore and protect coastal EBEEBEL, N HEERS, GIe et 5w

ecosystems, control development impacts, and enhance public shoreline access. RESILIENCE

AUTHORITY

ndel County

Chesapeake Bay restoration.
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Outline

1.0  Making the Case

2.0 Policy Framework

3.0 Financial Incentives

4.0  Lead with Public Assets
5.0 Planning & Collaboration

6.0 Case Studies

RESILIENCE

AUTHORIT .

Nature-based solutions are actions to protect, sustainably manage, or
restore natural or modified ecosystems to address societal challenges,

simultaneously providing benefits for people and the environment..

RESILIENCE
AUTHORITY

Annopalis and Anne Arundel County
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Case Study | Lower Manhattan Coastal Resiliency Proje'(
Making the Case '
Nature Based Solutions

At
!HI
1. Environmental Benefits !
o Carbon Sequestration: Forests, wetlands, and floodplain absorb carbon, mitigating climate change.
o Biodiversity Conservation: Promotes species diversity and ecosystem resilience.

o Improved Water Quality: Wetlands and riparian buffers filter pollutants, enhancing water quality.
o Flood and Erosion Control: Stabilize land and reduce flooding risks.

2. Climate Resilience
o Adaptation to Climate Change: Restored ecosystems buffer communities against extreme weather.
o Microclimate Regulation: Reduces heat island effects, lowering temperatures in cities.

3. Economic Benefits

o Cost-Effecti Often less expensive than engineered solutions and provides co-benefits.
o Job Creation: Can create employment in sectors like forestry, agriculture, and ecosystem restoration.
o Sustainable Livelihoods: Supports industries like fishing, ecotourism, and agriculture.

4. Social and Health Benefits

o Improved Health: Access to green spaces enhances mental and physical health.
o Community Empowerment: Often involve local communities, fostering stewardship and collaboration.
o Food Security: Agroforestry and sustainable farming practices enhance food production..

5. Ecosystem Services

o Pollination Support: Healthy ecosystems provide pollination services crucial for agriculture.
o Soil Fertility: NbS improve soil health, increasing agricultural productivity.
o Water Retention: Natural landscapes regulate water cycles, reducing drought impacts.

- Cas.e Study | Southern AACO Resilience Initiative
Policy Framework
L. tQ‘
& £
1. Accelerate Permit Reviews. e :
« Increased use of general permits or similar approaches :
» Use of programmatic approaches and reviews Sl
» Prioritize nature-based solution project permitting
- Build interagency permitting and review teams with NBS expertise T I“ﬁ’ &
‘ B i
2. Reduce cost-share and match requirements. Recognizing the 1 "eneg £
challenge that cost-sharing can create for underserved communities, ‘3 s 2 i T2 &
provided greater flexibility to revise discretionary cost-share Deale/Alrport 2 ”‘@;, lg
requirements for some nature-based solutions. "‘%;_.F . -
D ¢ Columbia \Q
3. Use of nature-based solutions in hazard mitigation decisions. % S §
As climate-driven risks grow, nature-based solutions can bolster and %% Site s ¢
sometimes replace conventional infrastructure systems used to % Annapolis
reduce and mitigate hazards. Reey o Washington
Maryland
4. Consider nature-hased solution alternatives. As part of project 1 =
reviews, consider whether nature-based solutions, alone or combined é\\:“‘“ . (s}
W|th_other npt.mns, would make appropriate alternatives to a Al 1.539 . 2000 RESILIENCE
particular action. ot AUTHORIT
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Case Study | Resilience Authority of Annapolis and AACC

Financial Incentives

1. Incentivize nature-based solutions in public programs.
« Coordinating public funding to increase scale and benefits.
« Changing entry point for underrepresented communities.
« Creating coordinated or common applications.
« Expand the use of nature-based solutions in formula funding.
» Make access to public funding a “one-stop shop”.

2. Catalyze private investment in nature-based solutions.
« Explore Resilience Impact Bonds.
« Asset Based Revenues.
» Public Private Partnerships (P3)
« Tax Increment Financing (TIFs).
« Fuel Innovation and Business Growth..
« Create Pilot Projects.

RESILIENCE

UTHORLT Y

Case Study | Harriet Tubman Underground Railroad State Parl
- - - i r j
Lead with Public Assets kil 00
— | peaigores hrsha.

Grer’ dml Vg S A iy
R 2

P
2
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1. Promote NBS in facility design, retrofitting and management. . ﬁ?‘{ﬂj B A i
« Elevate nature-based solutions in building standards. 'LD\_'\. 12 ,

« Embed nature-based solutions in facility management. Up v AR m&mﬁkfﬁwﬁﬁ;m

2. Embed NBS in management of public lands and waters.
« Manage to maximize climate outcomes and other benefit.
« Reclaim legacy mine and well sites using nature-based solution.

3. Train the Workforce.
» Share knowledge and capacity across agencies.
« Expand technical assistance, training, resources, and tools.
« Build skills through workforce development program.
« Create and improve best-practice guidance.
« Support certifications.
« Embed NBS in school curriculums and other education programs.

UTHORITY
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Case Study | Annapolis City Dock Resilience Projec

p—

Planning & Collaboration

1. Community Engagement and Empowerment.
+ Involve local communities in the design, implementation, and
monitoring of NbS projects to ensure they meet local needs.
» Leverage the expertise of local communities who have long
histories of sustainable practices.
« Ensure that local communities gain tangible benefits, such as
improved livelihoods and ecosystem services.

2. Integration with Urban and Economic Development.
» Incorporate parks, green roofs, and permeable pavements in urban
planning to mitigate climate impacts and improve livability.
« Encourage industries like tourism, agriculture, and real estate to
integrate NbS for sustainable growth.
« Promote agroforestry, regenerative agriculture, and soil restoration
as scalable NbS for rural areas.

RESILIENCE

AUTHORITY
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MCase Study | Jabez lll Coastal Floodplain Rehabilitatior
. o - i T

Implementation Guidelines

1. Begin with nature based solutions..

2. Projects should benefit both people and the environment.

3. Intentional focus on equity and environmental justice.

4. Evidence should be used to design and scale to meet objectives.

5. Monitor to assess performance and inform adaptive management.
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Japanese Mitten Crab (Eriocheir japonica) connects forests and rivers through the
ocean

~ NbS and aquatic organisms in the Shimanto River ~

4. Mar. 2025

Dr Masatoshi Matsumasa
Professor
lwate Medical University

| Japanese Mitten Crab connects forests and rivers through the ocean |

— [ Mating/spawning |
¥

Coastal and estuarine
areas

Spawning place

oating larvae

Coastal and estuarine

¥

Botto

areas

Estuarine area

Caastal current

Salt water run-yp

quality, water

metamorphosis

¥

¥

Maturation

%k Population in one river are also affected by supply from other rivers.

%k The environment of the tributaries and swamps where juvenile crabs grow up

is also important.

9 Need to maintain population in the surrounding river, tributary, swamp and stream environments

Estuarine area, medium and
upper reaches

Medium and upper
reaches

quality
Food and shelter
Estuary weir
Food and shelter

Water quality,
production
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Japanese mitten crab in Iwate: Metapopulation
Individual population is connected through

the ocean.

Population in
Tsugaru Ishikawa

@
wEms s i L4 "

o D Population
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Orikasa
Population in the

River

— MRAERTAN
—_— A

TR dR R DB

Source: Iwate Prefectural Government Website

Japanese mitten crab in the Heii River,
Iwate Prefecture
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Criterion 4:

Guidance:

IS give -.mm
Ehy int

d within the cof
nerations) go:

NbS are economically viable

indicators

4.1 The direct and indirect benefits and costs associated with the NbS, who pays and who benefits, are identified
and documented

Guidance: ldentification and documentation of the benefits derived, including their direct an
financial elements are key components for assessing the economic feasibility of the interven
should be differentiated according to who receives the benefits and who bears.the costs

financial and non-
his information

4.2 A cost-effectiveness study is provided to support the choice of NbS including the likely impact of any relevant
regulations and subsidies

Guidance; Investing heavily in upfront costs without cansidering the longer-term economic and financial sustainability can
negatively impact the intervention's viability. A cost-effectiveness study not only enables an examination of the upfront and
urring Costs against the anticipated longer-term benefits of the proposed intervention(s) over time but also allows key (or
idden) assumptions to be made explicit. tested and verified

4.3 The effectiveness of the Nbs design is justified against available alternative solutions, taking into account any
anxL of associated externalities

als and Guidance: A key attribute of an NbS is that it is capable of addressing at least one societal challenge in a manner that is both
economically viable and efficient. This means that the cost-effectiveness and affordability of the solution must be tested a
viable alternatives. Alternative salutions may include a different nature- w>~d solition (for example watershed catchment
management rather than floodplain n ), a different o and nature-based solutions, or
substitution of the nature-based solution entirely with a more conventional apprna(h such as engineered infrastructure

4.4 NbS design considers a portfolio of resourcing opti has , public sector, y
commitments and actions te support regulatory compliance

Guidance: The fact that NbS simultaneously offers multiple benefits to different stakeholders may plac
of financing, thereby undermining the interventions lang-term viability. For example, private investors may not wish to bear the
cost of delivering public goods or pu 1orities may be reluctant to cover costs for benefits that will accrue privately. This
may require a resourcing package that integrates a range of financial mechanisms. Sources of investment can include public
sector grants, incentives and low interest |oans, private-sector loans and equity, blended public-private partnerships as well as.
philanthropic and voluntary contributions or combinations of the above, reflecting an equitable distribution of both the risks
and returns

imits on some sources

+ Evidence-based evaluation

* Numerical target and assessment

+ Designing and monitoring that can cope with uncertainty
+ Ensure opportunities for ecosystem health and continuity

©2020IUCN ERRERAREES

= How is ecosystem health assessed?
Examine biodiversity

Diverse and continuous environments enhance biodiversity and ecosystem functions.

High tide line =

auoz |ppidu|
UOI1BA3|2 pUNOID)

Low tide line =

(Ecological)

Red-clawed crab

Helice tridens

TINTHZ

b e
i

> —
TI7ANZ
\ Japanese mitten crab

— — =
L

niche
Fresh

Poor salt water Medium-level Plenty of salt
water Salt water water Water

Sea
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Land Adaptation ~ Air Breathing and
Water Absorption Mechanism

Water
uptake

cf. Matsumasa & Murai (2005) et al.

For example, semi-terrestrial crabs ... fish, dragonflies, etc.
NI 3 Vet) ¥ 4 T e T, W

- & 5 o
N B < e B
. 35 { Y

01320




Importance of Monitoring

Benthos in Furukawa Marsh
145 species (including insects) were recorded in 6 years.

(118 species other than insects) Rare species
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”Environmental Changes in the Shimanto River”

Ms Sae Nomura, Dragonfly and Nature Association

Nice to meet you, my name is Sae Nomura of the Dragonfly and Nature Association. I
look forward to talking to you today. I am in charge of fish breeding on a daily basis
mainly at a facility called “Shimanto River Gakuyukan”. Outside this facility, there is a
nature reserve, commonly called “Dragonfly Park”, which is mainly for conservation of
dragonflies. There are about 80 ponds and wetlands of various sizes, and we, a private
nature conservation organization, manage and operate them. The construction of the
nature reserve began in earnest in June 1985, when WWF Japan acquired the land for

the site. We will celebrate the 40th year anniversary in June this year.

A good natural environment has been maintained through continuous human
intervention such as mowing of the wetlands and removal of overgrown plants (water
lilies, etc.) from the ponds. Since 2005, more than 60 species of dragonflies have been
observed throughout the year. There are also many endangered species, such as the
Mortonagrion selenion (Morton Ito Tombo) and Paracercion sieboldii (Ooito Tombo),
which are no longer seen in the Shikoku Island, the Japanese brown frog, which is
designated as a “prefectural rare wild animal,” and the Japanese killifish or Medaka
(officially known as the southern killifish), which is in drastic decline throughout the

country.

The Dragonfly Park is also a nature reserve that has demonstrated the importance of

human intervention.

You may think that there is no connection between the Shimanto River and the Dragonfly
Park, but the nutrients that flow out of the wetlands and dragonfly ponds enter the Ikeda
River, which runs through the park, then passes through the Nakasuji River, and flows

into the Shimanto River.
The Dragonfly Park is not the only place for our activities. We also go to the Shimanto

River to conduct fish surveys. Recently, the species of fish have changed due to the

effects of global warming and deterioration of water quality. The number of fish has

0 1360



also decreased. On the contrary, there are more southern fish species.

Juvenile horse mackerels are abundant, Blacktail snappers (Okifuedai) and Mangrove
red snappers (Gomafuedai) are common, and schools of juvenile spotted scats

(Kurohoshi Manjudai) can be found swimming even in winter.

In the past, we often saw fry of the grass puffer (Kusa Fugu) and fine patterned puffer
(Komon Fugu), but recently we have found the white-spotted puffer (Sazanami Fugu)
and narrow-lined puffer (Sujimoyou Fugu) and in 2023 we found the Reticulated puffer

(Wamon Fugu) for the first time.

These fish come to Japan on the “Kuroshio Current (warm current)”, but they are
extinction wandering fish, so they die in the winter. However, last December, I caught a
1 cm juvenile white-spotted puffer at a fishing port in Tosashimizu City. In the

Shimanto River, this size can be seen in September around autumn.

When I see these types of fish, I feel the effects of global warming and wonder if more

seawater is coming into the estuary of the Shimanto River.

I am particularly concerned about the organisms in the estuary, since I often conduct my
research in the estuary, I am particularly concerned about the disappearance of a
seaweed called Koamamo (Zostera japonica), which used to play a major role in

nurturing a wide variety of organisms in the estuary.

Koamamo (Zostera japonica) is growing but not growing very much. It is still there
where it grows about the height of a lawn. Koamamo usually grows to about 60 cm,
especially during the summer season, which is the growing season. The shimmering
colony of Koamamo was a hiding place and feeding ground for the creatures that

inhabit the estuary.
The giant perch (Akame) would be the one that made good use of Koamamo (Zostera

Jjaponica). When the giant perch fry were seen, there used to be 40 to 50 (although it

fluctuates from year to year). In recent years, one was observed in 2023 and two if I
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include the story of the fisherman who took it.

Last year in 2024 none was observed. The larger-size giant perch seemed to be caught by

fishing, but there were no fry.

It is by no means that giant perch would not grow without Koamamo (Zosteria
Jjaponica), but shrimps and other juvenile fish, which are food for giant perch, gathered

in the Koamamo colony and hide in the colony to protect themselves.

Adult giant perch have been found here and there, but Miyazaki and Kochi prefectures
are the only places where they have reliably reproduced. It is probably at the top of the
ecological pyramid in the estuary. I sincerely wish that the day will never come when

the symbol of the Shimanto River will disappear.

As part of their classes for education, children sometimes come to our museum to learn
about the Shimanto River and other natural features. I asked one junior high school
student a question, “Don't you often hear about the disappearance of ayu (sweetfish) and
eels? Don't you get sick of all that talk?” He replied, “Yes,” as if he was fed up. I guess

the children knew what is happening in the Shimanto River.

It is good that they are still interested in looking into the present situation of the
Shimanto River, however I feel concerned when they lose interest. For children today;, it
is normal that there are no eels or there is no sea lettuce harvest. But it is very important

for them to know what is going on now.
Although the Shimanto River has been getting more and more negative images, there is
still a lot of nature left in the river. I would like to somehow stop further deterioration of

the environment at this stage.

While listening to the opinions of various people, I hope to work to improve the

Shimanto River so that we can preserve it for the future.
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Presentation by
Mr Mitsutoshi Sugimura

Dragonfly and Nature Association
Managing Director

What we want you to remember

Useful dragonfly stories
for your daily life
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Val ley water that can be inhabited by
Mukashi Tombo (Epiophl/ebia superstes) is
readily drinkable.

A huge Nankai Trough earthquake is imminent.

The Nankai Earthqguake comes after the Tokai Earthquake.

It tells you where the drinking water is.

shi , bia superstes (male)

A “living fossil” that retains the traits of ancient
dragonflies that flourished during the age of dinosaurs.
»
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‘Larval perlod 5 6 years even in southern Japan
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Concerns about food safety

% They live mainly in the waterways of terraced rice paddies where the water
temperature does not rise even in mid-summer.
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They lay eggs in the mud of well-drained terraced rice paddies.
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Habitat conditions for these two types of dragonflies match the
conditions for growing good and delicious rice.

Miyama Akane/Sympetrum pedemontanum e/atum and Katori Yamma/Gynacantha japonica are symbols of safe
and tasty rice!

re sensitive to changes in the environment
. R SN 2 Y X
AL TR
iyama Akane/Sympetrum pedemontanum elatun (Wale) (| Katori Yamma/Gynacantha japonica (Male)
i'ii!!5353i_' o Nl?t;;ft'."!h =
N7 b  Delicious rice grows in well-drained rice paddies with low water

! temperatures.
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They can be seen in sunny clear streams.

A symbol of a healthy
“Satoyama” l|andscape!
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About 40 years ago, we had to go all the way to Taiwan to see this.

e Beni Tombo/7rithemis aurora (male)

7 2 10emme
Northward migration of légsfgﬁ'ﬁ. [}
g

Taiwanese Beni Tombo

/Trithemis aurora %
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A product of global warming!
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When Cho Tombo, Rhyothemis fuliginosa
flies upsidedown ---

leat stroke warning!

Cho" Tombl®/ Rhyothemis fuliginosa (male)

> ‘

Especial ly on sunny days, when males in patrol flight
fly upsidedown

Cho Tombo/Rhyothemis
liginosa (male)
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When they start flying upsidedown. . ..

It is above 38°C!

Life-threatening and dangerous heat
’ o Tombo/ Rhyoith
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" *¥» A The most significant role of dragonflies
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up the water!
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Minami Yamma/Ch/orogomphus brunneus (Male) emergence
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Ecosystem Research Institute

RIFHH 20154%5813H
EE AKRER JWIEZ

I RREHBEXFE2TE (B
T107-0052 RREBBXFRIR6-4-22
=HEIL 6 (RREFHP)

RWEHH EFRENSHHSHIFRG
RBEHAR FERALS

JOVIoh - U—F— JHIEZ
HEV—F— ZLREC (TERIEYETIER)

AEXSwT  Bill Court BUER
BEE— 2022F11BET) FAREF)

TIRGUN HRETF

BREERNE MM LIEEE  LEER
BAR. BEE. WAH+H. M+,
FHSH =[x RILET. REFET.
WBHIRIT. WLEES. BHKER.
RBHEEANYREBRZEZDR.
WA TIREREEG EER.
AT RAEREES.
eyl EES I =N
A SR E R EEE.
WA ERXKREREES. SR

BERISHEM | #AR - FRT - BX
KipfER KIMHBESR

AfaiEm - ¥AHE

ER

Date of Establishment May 13, 2015

Representative Dr Masayuki Komatsu, President

Registered address Shinjuku 2-chome, Shinjuku-ku, Tokyo

Tokyo office: San" oki Bldg. 6F, 6-4-22
Akasaka, Minato-ku, Tokyo 107-0052

Local office  Aza Naruishi, Takata-cho,
Rikuzentakata City, lwate Prefecture
Local office director: Mitsuo Ito

Project leader Dr Masayuki Komatsu

Survey leader Dr Masayuki Komatsu
Dr Kenji Mochizuki, former Deputy
Director, Chiba Prefectural Museum

Survey staff Bill Court, Jin Asagaya, Koichi Watanabe
Assistant Tomoko Nakamura

Local supporters

Shimanto City:  Akihiro Yamazaki, Kiyomi Yamazaki
Kochi Prefecture, Ehime Prefecture,
Shimanto City, Shimanto Town, Uwajima
City Mima Office, Kihoku Town, Matsuno
Town, The Bank of Kochi, Ltd., Shikoku
Electric Power Company Incorporated,
Myojin Suisan Co., Ltd., Dragonfly and
Nature Association, Federation of
Shimanto River Fishermen’ s
Cooperatives, Shimanto River
Downstream Fishermen' s Cooperative,
Shimanto River East Fishermen’ s
Cooperative, Shimanto River West
Fishermen' s Cooperative, Shimanto River
Upstream Inland Water Fishermen's
Cooperative, Kochi University

Rikuzentakata City: Sakae Suzuki, Mitsuko Suzuki, Akio Suzuki,

Shinetsu Osaka, Nobuya Owada
Ofunato City: Keishi Niinuma
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The purpose of the institute is to conduct holistic, specialized,
and fundamental research on the interrelationships among the
atmosphere, land, rivers, lakes, oceans, and human activities
related to the protection and sustainability of the Earth's
ecosystems and environment, and to contribute to the
protection and sustainable use of the global environment.

We conduct survey and study on the following and take action:

1.

S A

10.

forests, grasslands and fields;

rivers and lakes;

geology and groundwater;

oceans and adjacent land;

agriculture, forestry and fisheries and related industries;

impacts of cities and industries on ecosystems
and the environment;

historical, sociological, economic, and cultural
anthropological research related to each of the preceding
items;

organize seminars, events, workshops, and international
symposiums based on the research and studies
described in the preceding items;

publish books and undertake public relations activities;
carry out activities described in the preceding items.
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Dr Dennis Whigham

First Director, North American Orchid Conservation Center (NAOCC)
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Professor, Iwate Medical University
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Partner, Underwood & Associates
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Professor, Tokyo Metropolitan University
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Partner, Underwood & Associates
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Dr Satoru Itagawa

Chief Researcher, Sustainability Society Labo Group,
Kajima Technical Research Institute
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Dr Taikan Oki

Professor, Graduate School of Engineering and Department of
Civil Engineering, University of Tokyo
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Ms Sae Nomura

Staff, Dragonfly and Nature Association
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Mr Taizo Suda

Director, Nakamura Office of Rivers and National Roads,

Ministry of Land, Infrastructure, Transportand Tourism (MLIT)
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Staffand Interpreter, Ecosystem Research Institute
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	目次_扉など250212.pdf
	docs_SRNIS_250213.pdf
	01a.pdf
	01b.pdf
	02a.pdf
	02b.pdf
	03a.pdf
	03b.pdf
	04a.pdf
	04b.pdf
	05a.pdf
	05b.pdf
	06a.pdf
	06b.pdf
	07.pdf
	08a.pdf
	08b.pdf
	09a.pdf
	09b.pdf
	10a.pdf
	10b.pdf
	11a.pdf
	11b.pdf





