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Kushiro Wetland, Hokkaido, Japan
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Kushiro Mire, and the study site area.



Kushiro Wetland — history & biodiversity

v Formation & Designations
Sall 3000—4000 years ago: Present wetland (mire) formed.
1980: Registered as Japan’s first Ramsar Convention site.

-~ v'The Crisis (20th Century)

e Over 60 years, the wetland area shrank by 30% due to river
straightening and agricultural development.

Resulted in drying out and loss of biodiversity.
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N ture Restoration (21st Century)

[ 2(553 Kushiro Wetland Nature Restoration CounCII
2007-2011: River Meander Restoration.
Ongomg Sedlment control and forest management.
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/Symbollc Fauna (AanaIs)

M,g ~ Red-crowned Crane, Siberian Salamander, Japanese Huchen.
/ﬁepresentatlve Flora (Plants)
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Changes in wetland vegetation

1947 i 1977 P ,- 2004

[Unit: km?]
Alder

[Unit: km?]
Alder Bl 294

[Unit: km?]

Alder Bl 21.0 Bl 814

Reed [ 224.8 Reed [1195.9 Reed ] 94.3
Wetland area 245.7 Wetland area 225.3 Wetland area 175.7
1947 1977 2004 Changes
GIIETEERGENBEE Alder woodland — Approx. 20 km? Approx. 30 km? > Approx. 80 km? Roughly quadrupled
Quantitative changes Wetland area  Approx. 250 km? Approx. 230 km? Approx. 180 km? Decreased by approx. 30%

Kushiro Wetland Restoration Project. Hokkaido Regional Development Bureau, 2007,
https://www.hkd.mlit.go.jp/ks/tisui/qgmend00000051bm.pdf.



Nature restoration: river re-meandering

Social development in the river basin significantly
Impacts natural environments and landscapes.

Nature restoration has been implemented to balance social
development and nature conservation.

. (a) 15/10/119487 4 #ud (b) 24109/2005, (c) 19/05/2024 <4 4
Historical changes in the study site of Kushiro Wetland from aerial images



Study site: groundwater level changes

v' Groundwater level recovery
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(Yamaguchi et al. Water, 2023)




Study site: UAV snapshot in 2018

(UAV Snapshot/Hitoshi Miyamoto, July 12, 2018




Research objectives: alder tree growth

v Does the nature restoration really suppress
alder tree expansion?

v This research collected tree-ring core samples
from alder trees growing around the restored
river meander area.

N4

v' To measure free age from the number of tree
rings and growth rate from the annual ring
width.

v' To assess the hydrological effects of river
restoration on alder growth.




Field survey

v’ Eight alder tree-ring survey sites with tree-ring conditions
were expected to differ.

v At each site, 5-6 trees with a typical growth condition.

v' Survey items
Alder Tree:

Increment core

Tree height

Diameter at breast height
Number of stems

Soil:
Water content ratio

Organic matter content
Soil pH

Topography:
Geographic position
Water depth

Sedge tussock height
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(41 points in total: Date : Oct.31-Nov. 2, 2023)
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The growth curves of all alder trees in the eight survey sites.
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v' Means and standard deviations of the alder tree age in the eight survey sites.
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Tree ring analysis: growth rate

v' Comparison of the growth rates between
pre- and river restoration

* Pre re-meandering: 1984-2005
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Flood simulation: sediment deposition

v' Changes in sediment deposition thickness
before and after meandering restoration.

Study on quantifying the reduction of sediment load into the
Kushiro Wetland via Meander Restoration (Ishida et al., 2018)
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Take home message

v’ This study examined the effects of river restoration on alder
growth in Kushiro Mire, Hokkaido, Japan.

v Downstream of the restored meandering river channel, free-
ring growth decreased following restoration compared with
pre-restoration conditions.

v Near the former straight river channel upstream, tree-ring
growth increased following restoration.

v Flood simulations before and after restoration indicated that
flood-induced sediments into the wetland could alter water
content & nutrient distribution, contributing to alder growth.

v Future studies will examine the effects of factors such as
water content ratio, water levels, and peat/soil characteristics.
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