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How far should we go “native”? 
Re-conceptualizing biodiversity restoration in urban forests 

 

Makoto YOKOHARI 
The University of Tokyo 



http://www.thenatureofcities.com/2012/10/03/cities-and-biodiversity-outlook-

unprecedented-opportunities-lie-ahead-of-us-in-greening-urban-expansion/ 

Cities and biodiversity 
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Citizens’ preference on green landscapes and 

biodiversity in three cities Khew, J (2014） 
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Citizens’ preference on green landscapes 
Khew, J (2014） 
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44.6% (in average) are accommodated  

in urban greens 

Khew, J (2014） 
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Khew, J (2014）  Proportion of species listed on the Red Data Book 
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    Vascular plants      Mammals         Amphibians           Reptiles                 Birds   

31.0% (in average) are accommodated  

in urban greens 
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Khew, J (2014） 

18.0% (in average) are accommodated  

in urban greens 

    Vascular plants      Mammals          Amphibians           Reptiles                 Birds   

 Proportion of species listed on the Red Data Book 

 accommodated in urban parks and open spaces 
 Singapore (Tropical) Khew, J (2014） 



Alance  

Natural Secondary Pasture Crop Park 

Natural Secondary Park 

Natural Park 

Vancouver, Canada 

Tokyo, Japan 

Singapore 

How to balance human comfort and biodiversity  

44.6% 55.4% 

31.0% 55.6% 13.4% 

18.0% 82.0% 

Khew, J (2014） 

The key is to create / 

conserve secondary forest 

(satoyama) patches 
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Latest open space projects in Tokyo  

with secondary forest (satoyama) patches  

for biodiversity conservation  



Akasaka-rikyu 

Detached Palace  

Tokyo Station 

Akihabara 

Imperial Palace 

Ginza 

Roppongi 



ARK Hills Sengokuyama Mori Tower 

by Mori Building Co, Ltd. 



Sengokuyama Mori Tower 



Native species 

Biodiversity 

Ecological network 

ARK Hills Sengokuyama Mori Tower 

https://www.mori.co.jp/company/urban_design/environment/urban_nature/

green_sengokumoritower2.pdf 



Akasaka-rikyu 

Detached Palace  

Tokyo Station 

Akihabara 

Imperial Palace 

Ginza 

Roppongi 



Mitsui Sumitomo Marine Insurance 



Biodiversity 

Ecological 

network 



Toranomon 4-chome Project   
by Mori Building Co, Ltd. 



http://www.kantei.go.jp/jp/singi/tiiki/kokusentoc/to

kyoken/tokyotoshisaisei/dai1/shiryou8.pdf 



Native species 

Ecological network 

http://www.kantei.go.jp/jp/singi/tiiki/kokusentoc/tokyoken/tokyotoshisaisei/dai1/shiryou8.pdf 



Akasaka-rikyu 

Detached Palace  

Tokyo Station 

Akihabara 

Imperial Palace 

Ginza 

Roppongi 



Tokyo Station 

Imperial Palace 



Ohtemachi-no-mori  by Tokyo Tatemono Co, Ltd.  



http://pdf.irpocket.com/C8804/kzOO/ruGN/B4aZ.pdf 

   Pre-forest 

Built a platform in the satoyama in 

Kimitsu,Chiba the same shape with 

the building site in Ohtemachi, Tokyo  
1 

Transplanted everything,                                                            

including soil, to Ohtemachi, 

Tokyo 

3 
Nursed trees and grasses 

for three years 2 



Kimitsu, Chiba 

Ohtemachi, Tokyo 



Restore biodiversity of Tokyo by creating 

an ecological network of satoyama patches  

with native species  



What are “native” species? 



 Species naturally growing in the area 

 Indispensable for conserving vernacular landscapes  

 Potential natural vegetation as a reference 

Native species 

 Vegetation that would be expected under given environmental 

constraints without human intervention 

 Estimated by climate, geomorphology, and geology 

Potential natural vegetation 

Natural 

vegetation 

Human intervention  Substitutional 

vegetation 

Y 

Potential natural 

vegetation N 
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 Substitutional 

vegetation 
Intervention 

continues? 



Are “native” species always the same? 
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Temperature 

Warmth index (WI) 

Tokyo is becoming hotter 

WI = Σ (Monthly ave temp – 5) 
when monthly ave temp exceeds 5C  



1876-1885 

Sendai 

1916-1925 

Niigata 

1926-1935 

Mito 

1936-1945 

Utsunomiya 

1966-1975 

Saitama 

1986-1995 

Nagoya 

1996-2005 
Ohita 

From Southern 

Tohoku to Kanto 

within 100 years 

From Kanto to Kyushu 

within 30 years 

How Tokyo has been travelling 

south in Japan within 130 years 



Distribution changes of cicada spp. (Cryptotympana facialis) 

     Past                2009                  
2010    

http://weathernews.com/ja/nc/press/2010/100907.html 

Distribution changes of butterfly spp. 

(Papilio memnon)  

1945 

1981 

1991 
2000 

Cryptotympana facialis  

http://www.museum.kyushu-

u.ac.jp/publications/annual_exhibitions/INSECT2009/0301.html 







Ikutoku-en Garden (Sanshiro Pond) in Edo Era 

N 



Trachycarpus (palm) 
Originally planted as an ornamental 

species  now spreading out in the 

garden 

Number of Trachycarpus in Nature Education Center (Meguro)  

and the average temperature of Tokyo in January 

Hagiwara, S 

（https://www.kahaku.go.jp/research/researcher/my_research/meguro/hagiwara/index.html） 

https://www.kahaku.go.jp/research/researcher/my_research/meguro/hagiwara/index.html


Need to relativize the concept of 

“native” species   

Changing urban climate  

Native species in the past no longer be native  

today? 

Introduced species and horticultural species 

suit better to the urban environment today? 

No “native” 

fundamentalism! 

N
a
ti
v
e

 s
p

e
c
ie

s
 a

n
d
 p

o
te

n
ti
a
l 
n
a
tu

ra
l 
v
e
g
e
ta

ti
o
n

 



Tokyo Bay Bird Sanctuary Park  



Tokyo 

Haneda 

Airport 

Tokyo Bay 

Chiba 

City 







Landfill operation took place to relocate fish market 

(Tsukiji market) 

The plan failed, and the land was abandoned  

Wildlife, especially birds, started to migrate during 

the abandonment   

The plan was renewed to have a bird sanctuary park   





Restore ecosystems along Tama River 







Can ecosystems in the past be the 

references when restoring nature under 

the changing urban climate?   

Restore ecosystems which used to exist 

along Tama River 



Tommy Thompson Park 

Toronto, Canada 





Landfill operation started in late 

1950s to expand the port of 

Toronto  

The plan to expand the port 

had been terminated but the 

landfill operation continued 

And then what happened was… 



1970s 



1980s 



1990s 



More than 250 bird species identified in the park 



“Let it happen” 
M. Hough 

(1928-2013) 

Faculty of Environmental Studies, 

York University 

 



Landschaftspark 

Duisburg Nord, Germany 





Vegetation 

developing on 

brownfields 



Industrienatur 
(Industry nature) 

 
Nature spontaneously 

developed on heavily 

disturbed (contaminated) 

land 



The High Line 

Manhattan 

New York 







Citing spontaneously recovered nature to the design of the park  



Nature  
Human  

intervention 

 Substitutional nature 

Type 1.0 

 Substitutional nature 

Type 2.0 

 Substitutional nature 

Type 3.0 

 Substitutional nature 

Type 4.0 

Human  

intervention 

Human  

intervention 

Human  

intervention 

Need to redefine nature in the city 

Need of “adaptive” references  



On Santa Cruz island in the 

Galapagos Islands, management 

of the humid highlands taken a 

different path from what we might 

imagine for ecosystems 

celebrated for their role in 

bringing awareness of 

evolutionary processes. 

… 

It is simply impossible to recover 

historical ecosystems.  The focus 

of goals now rests on key 

species of conservation interest 

and involves a constantly 

adaptive approach to control 

invasive species without any 

realistic intention of eliminating 

them.  Here is a novel ecosystem. 
 

Hobbs, R. et.al. (2013)  
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Galapagos Islands 



The argument that novel ecosystems can serve our purposes better can 

only lead policy-makers to be more willing to allow environmentally 

damaging projects. 
 

(Simberloff, D, et.al.) 

 
http://ensia.com/voices/novel-ecosystems-are-a-trojan-horse-for-conservation/ 



Native species: Species naturally growing in the area 

Conservation of neo-native species leads to 

new man-nature relationships in the city 

Species naturally growing in the new environment:  Neo-native species 


