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Historically Multi-Layered,
Resilience => Sustainability
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= Shrine forests, Japanese gardens

m Nearly steady state in dynamics...

The terrain of Kyoto
City is a basin with
mountains of three
sides(Higashiyama,
Nishiyama, Kitayama),
and rivers flowing to
the south.

Heian-Kyo

Tab. 1. Selected landscape policies related to Kyoto city’s biodiversity

| Year | Poicies Ty

1930 Scenic Landscape Districts designated (3,400ha - 17,938ha at present) E;

1935  First park by town planning “Funaokayama Park” opened

1969 Special preservation areas designated under the Ancient Capital Cities
Preservation Law
(117ha ->2,861ha at present) s

1971  “One-million-tree-planting Initiative” started iE

1972  City Ordinances on Urban Landscape established (nation's f'rSt)hﬂw

1981

1991,2 Development on Land Use and Landscape Measure
1995

1995
2006
2007
2007 City Ordinance to Preserve Vistaed Views (38 targets)

2010 New Master Plan for Parks and Open Spaces established -wi
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*A: Nature friendly development, a:Amenity oriented development, B:Strict preservation of bio-cultural

environment, b:Conservation of natural environment, C:Greening, D: Comprehensive policy




Scenic Landscape Districts

Kyoto City

The first response against
sprawling. Guiding toward
landscape-conscious development.

I

W= Ancient Capital Cities

Preservation Law

Strict preservation
by buying-out system

Kyoto City

Preservation areas
Special preservation areas
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Preservation Areas for
Natural Scenery
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(25,786ha)

Protecting forests as
surrounding environment
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Based on the special council for “Sustainable development
of celebrated Kyoto”

Kyoto City

“BEBALYIECRABORE D YEFHR"2006,2007




Kyoto claims many magnificent views — Japan's assets that are unique to Kyoto, admired even in
ancient poems. In 2007, Kyoto was the first city to establish a Vistaed View Creation Ordinance to

conserve 38 magnificent vistaed views and borrowed landscapes.
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| Kyoto City |
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Background forests successfully protected, however,
Pine trees for torch fire are in the crisis of
massive die down by invasive species.
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New management system for
ciietainahle 11ce and maintenance
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Island biogeography
has been a major
theory for urban
landscape ecological
analysis considering
build-up areas as =
matrix like ocean and | e,
forested areas as s
patches of islands
for wildlife. i
Kyoto : steady state? §
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isolated
woodlands
in urban matrix
of Kyoto
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Urban forests as sight seeing

spots of Kyoto in Edo period
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Cultural and regulating services o EBRRY—EX

or urban forests in Edo period Ol ik / X
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O Island biogeography suggests the
importance of

1) patch size: area of the greenery
2) distance from source patches

m  However,

1) Is it applicable in a similar way to
every taxonomic group?

2) Are small and isolated patches
meaningless?

3) Is there any advantages of
isolation?




80 @ Sw: Woody plant species (Murakami & Morimoto, 2000)
[OSp: Pteridophytes (Murakami et al.,2003)
@ Shb: Avians in breeding season (Hashimoto et al., unpublished)

70 - QSbw: Avians in winter season (Hashimoto et al., unpublished)
ASa: Ants(Yui etal., 2001)
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winter birdsbw=977Log(A)+23.23

R’ =0.82

®Sw =|7.16Log(A) + 27.55

R’ =0.84

Shb = 7.41Log(A) + 22.17

RP=0.72

X The relative
species number was
plotted against the
Y-axis, and 100%
was taken as the

0.01 0.1 1
Area (ha)

10

100

total number of
species in all
fragmented forest
patches.

Imperial palace park
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Narabigaoka

Large Patches

Shimogamo Shrine: Tadasu-no-mori

species

Large-patch-restricted

Spiritual services




i Narabigaoka % Tadasu-no-Mori
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Rare woody plants.
Ferns
Rare ferns

Several small patches are better for species richness.

Cumulative relative species richness curves
(species recorded at one shrine forest)

Species recorded at one shrine forest
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Imanishi A et al. 2007
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The species relatively departed from

nested patterns

» Woody plants —

deciduous trees

(e.g. Prunus grayana, P.
jamasakura, Quercus serrata)

< 50%

O Evergreen

m Deciduous

= 50%

0% 20% 40% 60% 80% 100%

*: Significantly high (p < 0.05)

> Herbaceous plants —
forest species

(e.g. Boehmeria platanifolia,
Lophatherum gracile)

< 50% | O roadside

forest
m forest edge
@ glassland
e .

@ waterside

> 50% R
3 riverside

0% 20% 40% 60% 80% 100%

> Fern — There were no significant results.
(e.g. Arachniodes standishii, Athyrium niponicum, Osmunda japonica)

Imanishi A et al. 2007
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Shugakuin
imperial villa,
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$=20.23 log (A) + 32.54

Species number
60

Non-isolated

Japanese garden R2=0.55

50

Isolated S$=10.98 log (A) + 20.62

Japanese garden R?=0.60
40

30

20

Isolated S=12.35log (A)+13.34

10 Forest ~ R?=0.69

0

0.1 1 10 100

Area (A ha)

Species-area curves of ferns of isolated forests and Japanese gardens
in Kyoto (Murakami & Morimoto 2004 modified)

Role of design and maintenance

KFR R

Ueji , the most
celebrated
gardener in
Meiji era,
succeeded to
construct
refuges of wild
fish from Biwa
Lake in his
Japanese
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gardens with
water.

‘Sosui’, canal system
from Biwa lake
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Micro habitats of
garden ponds
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Fish fauna of garden ponds,
related to Biwa-lake

Ito and Morimoto 2003
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Shokuho-en
garden
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Shokuho-en
garden
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Fish fauna of Shokuho-
en garden pond

MERICERY DIFERE
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Noteworthy fish
in Shokuho-en
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Heian jingu
shrine
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Heian jingu
shrine
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Coexistence;
brood parasitism, Larva parasitism.

A small but well organized ecosystem has been sustained in
the isolated refuge.

LND B D FxInochi-no-Mori before 1990

D DLBF- IG5  FED/NEX YL
Creating a new island, habitat park INOCHI-NO-MORI
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Diversity

Sustainability

Indigenous species

Symbolic species
of Kyoto

TENEZSHMEERLESEL | avasive 8ne6las
BEARBEDOREIEL, control
EMRERODERRZTRT S Adaptive management

Goal : Original forests before urbanization
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Tadasu-no-mori, World heritage
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Limited area

Limited time

How to maintain sufficient diversity
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Soil seed-bank introduction
BAREA

LWD introduction
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Initial status,1996
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Castanopsis spp.
Pinus densiflora
Aphananthe aspera
Celtis sinensis var.
japonica

Quercus glauca

Loosing
heterogeneity
of light
intensity

Zelcova serrata
Quercus serrata

Growth of planted trees

Species number

Colonized species

Total
Woody
Herbaceous

Number of Species: peaked out
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Cosmopolitan
Roadside
Forest edge

Forest floor

01 02 03 04 05 06 07 08 09
HE

Fern species

resident bird

winter bird naturalized bird

Each year

Species number

10 205921521522 g7 T21 T a1 T

summer bird migrant bird

Cumulative

- - - mEU =D L] o= v
'01E5:1852':23:24:24_ SevzeroTToTreT o

15:16 —

0 | »

Avi-fauna




Mycorrhizal mushrooms above ground
Saprobic mushrooms above ground
Wood ear mushrooms on wood,
Ascomycetous mushrooms Mushroom
Agaricoid mushrooms on wood
Aphyllophorales mushrooms on wood

HFHROEH —EHEMRE. EAF—TVLDLOHDHE

vascular plants
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Species-area relationship of the 15 shrine forests, and the position of
wildlife habitat park for each year.
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Dried-up Tadasu-pond

s Consequences of the
river improvement

Traditional festival,
“Mitarashi-festival”
with pumped-up water
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Endangered Symbol
plant, “Futaba-Aoi”
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CG by Morimoto (1993)
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A masterpiece of Japanese garden art
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“Katsura-Gaki” and the bamboo grove along the riverbank
could have played a good role in mitigating the flooding
damage by filtering garbage so it could not get into the
garden.
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Before reclamation
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Lotus watching: travel writing
by Watsuji,famous philisopher

o i

The most important flooding pond in | [~ — = = S o
the western Japan with high é%gﬁgg#élj?ﬁ%% ggJJE $%$

biodiversity, National monument Man-yo-shu, celebrated poems
in Nara era.
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Borrowed scenery strategy was effective to sprawling

city. Needs to take care the Process as well as the
Pattern

(2) MIEfFMDORESHLEERLDN, THA UV EBEHIRSLERK,

Large patches are important, however, design and
management are also important.

(3) BRI HHKIYRIADBEVEIGITCEROBELFREIC
Ecosystem dependent design/management for smart
adaptation to increasing risk of flooding is needed.

Japanese gardens suggest an alternative design and

planning to mitigate tradeoffs of ecosystems services
and biodiversity.




