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(Matsuda et al. 1996)

G. Mace et al. 1992G. Mace et al. 1992: : SpeciesSpecies 19:16.19:16.

• (The validity of criterion A:) “it can result 
i h li i f i i hin the listing of some species with very 
large, apparently secure populations”. 
(T I )(Type-I error)

• “However, linking [the rates of decline] to 
population size would exclude the listing of 
many populations with limited census 

( )data.” (Type-II error)
No nations proposed to list SBT in CITES Appendix I
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No nations proposed to list SBT in CITES Appendix I.
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Bayesian approach for measurement uncertainty

IUCN Redlist Categories 2000IUCN Redlist Categories 2000
Extinct (EX)

IUCN Redlist Categories 2000IUCN Redlist Categories 2000

Extinct in the Wild
(EW)
Critically EndangeredCritically Endangered
(CR)
Endangered
(EN)
Vulnerable (VU)

(Adequate data) (Threatened)

( )

Near Threatened
(NT)
Least Concern (LC)

(Evaluated)

Least Concern (LC)

Data Deficient
(DD)

Not Evaluated
(NE)

Conservation Dependent (cd)Conservation Dependent (cd)
(NE)

A scheme of ecological risksA scheme of ecological risksA scheme of ecological risks A scheme of ecological risks 
using IUCN using IUCN RedlistRedlist criteriacriteria

A2,3,4 reduction >80%/10yrs or 3 >50%/10yrs or 3 >30%/10yrs or 3
CR EN VU

, ,
of population

y
generations

y
generations

y
generations

B1 Habitat area <10km2 <500km2 <2000km2

C1 #population
with decreasing

<250(25%/3yrs or 1
generation

<2500(20%/5yrs or
2 generations

<10000(10%/10yrs
or 3 generation

D1 P l iD1 Population <50 matures <250 matures <1000 matures
E Extinction risk 50% in 10 yrs or 3

ti
20% in 20 yrs or 5

ti
10％ in 100 yrs

generations generations
[1] http://iucn.org/themes/ssc/siteindx.htm
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Red Data Book for Japanese vascularRed Data Book for Japanese vascularRed Data Book for Japanese vascular Red Data Book for Japanese vascular 
plants (2000)plants (2000)

• Japan has >4000 grids by ca 100 km2• Japan has >4000 grids by ca.100 km2

• Survey of 2000 taxa from 7000 native 
Japanese vascular plants by 400 
taxonomists who can identify all Japanese ta o o sts w o ca de t y a Japa ese
species.  (Threatened taxonomists)
A k th l ti i d d li t i• Ask the population size and decline rate in 
the past 10 years for each grid.
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Frequency distribution of populationFrequency distribution of population

Matsuda et al. (2002) Matsuda et al. (2002) ChemosphereChemosphere 53: 32553: 325--336. 336. 

Frequency distribution of population Frequency distribution of population 
size & reduction rate for each gridsize & reduction rate for each grid

In the case of Primura sieboldii 
>1000>1000 <0.01<0.01 <0.1<0.1 <0.5<0.5 <1<1 >1>1 ?? totaltotal
>1000>1000 22 11 11 44 88
>100>100 22 22 11 33 22 55 1515>100>100 22 22 11 33 22 55 1515
>10>10 55 1616 1919 66 22 1212 6060
>1>1 11 33 33 22 11 22 1212
?? 11 2222 2323

totaltotal 88 2323 2424 1212 66 4545 118118
extinctionextinction 1313

N =f N + f N + f N + f N =31977
9

Np=f1N1+ f2N2+ f3N3+ f4N5=31977

Unverified conservative assumptions Unverified conservative assumptions 

Populations continue to decline by the opu o s co ue o dec e by e
past 10 yrs rate.

Ignore density effect;– Ignore density effect;
– Ignore regional heterogeneity
– Use data during the “bubble economy”
– Ignore increasing conservation effortIgnore increasing conservation effort

A part of the database is uploaded.
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Monte Carlo Simulations to extinctionMonte Carlo Simulations to extinctionMonte Carlo Simulations to extinctionMonte Carlo Simulations to extinction
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20% of native species are threatened20% of native species are threatened

• Criterion ACD: N(1-R)10<1000
or

• Criterion E: P > 10%• Criterion E: P100 > 10%,
then it is listed as Vulnerable (VU)
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Criteria by IUCN (zigzag) vs Criteria by IUCN (zigzag) vs 
Japanese vascular plants (curve)Japanese vascular plants (curve)
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13The estimated population sizeThe estimated population size

Questionnaire to ca 400 plant taxonomistsQuestionnaire to ca 400 plant taxonomistsQuestionnaire to ca. 400 plant taxonomists, Questionnaire to ca. 400 plant taxonomists, 
including amateursincluding amateurs

• 4400 maps of ca.100km2

• ca 400 taxonomists who can identify 
all 7000 Japanese plants (suchall 7000 Japanese plants. (such 
taxonomists are endangered)

• Species list, population size and 
decline rate of each sp in each mapp p

• Organized by Jpn Soc. Plant Taxon.
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Questionnaire itemsQuestionnaire items

ヒメフトモモ フトモモ
父島 Name of map grid

Species name

ヒメフトモモ フトモモ
Syzygium cleyerifolium

父島

10~4910~49

52,23,11
父島東平
2004.5.10
藤 卓

Population size

藤田卓
MAK

2004 5 10

藤田卓
ヤギの食害が著しい、
また、公園造成のために
２個体群が絶滅した Decline rate

Categorical data

２個体群が絶滅した

52, 23, 11

Decline rate
during last decade

Factors driving 
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, ,
population declines

Date & Name of investigators 
etc.

1/10~1/2

Extinction risk calculated by Extinction risk calculated by 
M C l i l i f h iM C l i l i f h iMonte Carlo simulation for each speciesMonte Carlo simulation for each species

Randomly selectDistribution of

100 101 102 103

Randomly select
following 

distribution of 

population sizePresent

100 101 102 103

decline rate
Distribution of decline

rates over the last 10 yearsNext
10 years

rates over the last 10 years

100 101 102 103

Next
20 yeas
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Fi 5 R l i hi b b f d i dFigure 5 Relationships between number of protected sites and 
number of species remaining as threatened (probability of 
extinction in the next 100 years ≥ 10%) Sites are selected to
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extinction in the next 100 years ≥ 10%). Sites are selected to 
maximize the reduction of extinction risk (see text for details).

Figure 1 (a) Distribution of 1618 threatened vascular plant species 
in 4473 terrestrial cells (ca 100 km2) in Japan One or more

18

in 4473 terrestrial cells (ca.100 km2) in Japan. One or more 
species were recorded in 3574 cells (79.9% of Japan).

(b) Blue points represent 760 prioritized sites corresponding to 17% of the land 
area under the assumption that conservation effectiveness is 0.5. Pink points 

t 244 ll i hi h ti ff ti d t b i d t
19

represent 244 cells in which conservation effectiveness needs to be increased to 
conserve all threatened species; 237 of these are already included in the 760 
prioritized cells. ArcGIS 10.1.

Figure 6 Contribution 
of pressure typesof pressure types 
causing decline of 
l l l tilocal populations
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絶滅確率絶滅確率 extinction riskextinction risk
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Past & Future Extinction in JapanPast & Future Extinction in Japan
KadoyaKadoya et al. 2014 et al. 2014 PlosOnePlosOne

Past How many spp
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7 t es a ge

*PE = Probably extinct (no report of extant grids)

Ab f ti i i lAb f ti i i lAbuse of precautionary principle..Abuse of precautionary principle..
予防原則誤用予防原則誤用

• The extinction risk of a species is 
often uncertain. 

• Threatened species is listed if one ofThreatened species is listed if one of 
the criteria A-E is satisfied. Therefore,
i i b li d l l b f• it is to be listed solely because of 
rapid population decline, even p p p ,
though the extinction risk is low.
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G. Mace et al. 1992: G. Mace et al. 1992: SpeciesSpecies 1919:16.:16.

• (The validity of criterion A:) “it can 
result in the listing of some species 
with very large, apparently secure y g , pp y
populations”. (Type-I error)

• “However linking [the rates of de• “However, linking [the rates of de-
cline] to population size would exclude 
the listing of many populations with 
limited census data.” (Type-II error)
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IUCN's credibility critically endangered. IUCN's credibility critically endangered. 

• Mrosovsky N (1997) Nature 389:436
• IUCN’s recommendations are based on 

sound and open science Recent eventssound and open science.  Recent events 
suggest that this is not always the case.
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Allow criterion E to overAllow criterion E to over--rule other criteria !?rule other criteria !?

• If we do not evaluate extinction risk, nobody 
disagreed with listing a species by criteria other thandisagreed with listing a species by criteria other than 
Criterion E.

• We disagreed with listing it by criteria A D if• We disagreed with listing it by criteria A-D if 
estimated extinction risk is apparently low.

• No consensus was made i IUCN M i W k h• No consensus was made in IUCN Marine Workshop. 
www.iucn.org/themes/ssc/redlists/marine/marine3.htm

• About 2/3 of IUCN Criteria Workshop participants• About 2/3 of IUCN Criteria Workshop participants 
disagreed with this option.

26

Will SBT ?Will SBT ?Will SBT recover?Will SBT recover?

10,000

It is difficult to recover the 1980 stock level until 2020.
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(Mori et al. 2001)
Inverse Baby-boom Effect

http://www.ccsbt.org/userfiles/file/docs_english/meetings/meeti
ng_reports/ccsbt_21/report_of_SC19.pdf



Bellflower is still widely distributed, but VUBellflower is still widely distributed, but VU

• Population size >20000
• No of extant maps=ca.400/4400
• Rate of population decrease• Rate of population decrease 

= 70% / 1 decade
• No. of maps where no decline = 

6!6!

29

20052005年日本国際博覧会年日本国際博覧会
World Exposition 2005, JapanWorld Exposition 2005, Japan

シデコブシ
star magnolia
M. stellata

past planned 
site, Kaisho 

30

,
Forest

M ti t ti tiM ti t ti tiMean time to extinctionMean time to extinction
= = f f (population size(population size、、reduction ratereduction rate））
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Increase of extinction risk of star magnolia Increase of extinction risk of star magnolia 
by land development in EXPO2005by land development in EXPO2005

If a big habitat (400 trees) were lost,

the loss of mean time 
to extinction < 1 yr

32



Regressions of Regressions of NN, , RR & & TT

• Population size in Japan Nr=Σni×[3.162×10i] p p r i [ ]

• Reduction rate Rreg=1-Σri(fi+pi)/(1+Σfi) 
– p=(0.74, 0.26, 0, 0, 0, 0)，

– r=(0.000, 0.000, 0.057, 0.288, 0.751, 1.00) ( , , , , , )

• Mean time to extinction: 

Treg = a - b lnNr/ln(1-Rreg) +c ln(L) 
a=2 709 b=4 650 c= 4 559

33

a=2.709, b=4.650, c= 4.559 

絶滅危惧種への影響の大きさ絶滅危惧種への影響の大きさ

i t th t d ii t th t d iimpact on threatened speciesimpact on threatened species

Sp. RDB R N1 N2 Np Ng T0 Δ(1/T) ΔlogT
12 VU 0.59 4370 447 >1000 10 84 5×10-5 0.004
13 VU 0.46 137 31 1000 40 128 2×10-6 3×10-4

19 VU 0.68 1721 108 7000 20 77 2×10-6 2×10-4

4 EN 0.84 31 18 2000 20 38 3×10-6 1×10-43 10 1 10
7 VU 0.29 1554 140 10000 20 302 3×10-7 9×10-5

25 nt 0.35 1888 681 100000 60 274 2×10-7 4×10-5

3 EN 0 85 13 9 4000 10 40 7 10-7 3 10-5

7: star magnolia
Symbol of Kaisho 
Forest 3 EN 0.85 13 9 4000 10 40 7×10-7 3×10-5

26 nt 0.48 64 41 10000 50 156 1×10-7 2×10-5

23 nt 0.38 711 88 30000 60 229 9×10-8 2×10-5

5 EN 0.74 2 1 2000 20 56 9×10-8 5×10-6

20 VU 0.62 2 1 3000 100 88 3×10-8 3×10-6

24 nt 0.31 127 33 60000 50 316 1×10-8 4×10-6

34
12: Salvia isensis
シマジタムラソウ

Th i t S l i i i i bi th thThe impact on Salvia isensis is bigger than the 
impact on star magnolia

• Before nomination in 1996, the site 
l h d f iplan was changed for conservation 

of a big habitat of star magnolia
E i I A• Environ. Impact Assessment 
showed a bigger impact.
Ai hi P f t fi t i d th• Aichi Prefecture first ignored the 
latter in 1999;
Aft BIE’ iti i th it l S l i i i• After BIE’s criticism, the site plan 
was thoroughly changed.

Salvia isensis
シマジタムラソウ
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中池見液化天然ガス基地中池見液化天然ガス基地中池見液化天然ガス基地中池見液化天然ガス基地
LNG plant project in LNG plant project in NakaikemiNakaikemi wetlandwetlandp p jp p j

• 希少種の宝庫にLNG基地計画

– LNG plant in hotspot of rare species
放置しても失われる二次的自然• 放置しても失われる二次的自然

–the secondary naturalthe secondary natural
life that has been 

ti ll ioccationally main-
tained by rice field

36
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22つの極端な前提つの極端な前提22 の極端な前提の極端な前提
2 extreme premises2 extreme premisespp

• 事業者努力で維持

M i t i d b ’ ff t– Maintained by company s effort
– Biodiversity will be lost due to natural 

succession in abandoned rice field
• 事業によって消失事業 消失

– Lost by LNG plant
constructionconstruction

00/10/05 37

多様性損失指数多様性損失指数多様性損失指数多様性損失指数
Expected loss of biodiversityExpected loss of biodiversityExpected loss of biodiversityExpected loss of biodiversity
• ELB = B Δ(1/T)( )

＝生物多様性貢献度

×絶滅リスク上昇

Contribution of biodiversity
×i t f ti ti i k×increment of extinction risk

38

多様性貢献度＝系統樹の損失多様性貢献度＝系統樹の損失多様性貢献度＝系統樹の損失多様性貢献度＝系統樹の損失
BB=loss of phylogenic tree=loss of phylogenic treeBB loss of phylogenic treeloss of phylogenic tree

• 4億年前に維管束植物出現

– vascular plants appeared 400million years ago
• ΣELB=9200 years• ΣELB 9200 years

– 9200年の歴史の喪失

– loss of 9200yrs history

39

How long linage is lost by extinction?How long linage is lost by extinction?
系統樹 長さによる多様度系統樹 長さによる多様度系統樹の長さによる多様度系統樹の長さによる多様度
Weitzman ML(1992)Weitzman ML(1992) Quart.J.Econ.Quart.J.Econ.107:363107:363--406.406.

la

lab
A

Weitzman ML(1992) Weitzman ML(1992) Quart.J.Econ.Quart.J.Econ.107:363107:363 406.406.

ab

labcd
B

lcd
C

ld

D

• Importance of phylogenically isolated 
40

p p y g y
species (ld>la)



eny of fern plants eny of fern plants (Hasebe et al 1995 Am Fern J)(Hasebe et al 1995 Am Fern J)

41Phylogeny of seed plants
(Chase et al. 1993)

Mathematical approximationMathematical approximation
f (n): The number of phylogenetic trees in which a species A has kfk(n): The number of phylogenetic trees in which a species A has k
nodes between itself and the root of the upper taxons when there
are n species within the taxon.p
E[1/(m+k)]: the expected value of the reciprocal of the number of
nodes between the terminal node for species A and the root of the
whole node

42
=

loss of 9200 years of evoloss of 9200 years of evo--historyhistory
(Oka, Matsuda, Kadono 2001 Risk Anal. 21)(Oka, Matsuda, Kadono 2001 Risk Anal. 21)

Species name rank ΔN logN Nｇ 1-R T logΔ(1/T) logB ELB 

Eusteralis yatabeana VU >100 3.7 17 76% 36 -3.45 6.5 1214 

Najas japonica EN ? 3.3 29 80% 38 -3.81 7.1 1782 

Trapa i nci sa VU >1000 3.6 50 55% 85 -3.85 7.1 1755 

Monochoria korsakowii VU >1000 3 9 52 68% 56 -4 18 7 1 802Monochoria korsakowii VU >1000 3.9 52 68% 56 -4.18 7.1 802 

Marsilea quadrifolia VU >100 4.3 51 87% 32 -4.19 7.3 1254 

Prenanthes tanakae VU >100 4.1 98 49% 120 -4.29 6.3 108 

Persicaria foliosa VU >10 3.8 33 62% 54 -4.37 6.9 303 

Azolla japonica VU >1000 4.8 80 75% 53 -4.39 7.5 1267 

Sparganium japoinica NT <10 4.4 114 34% 202 -4.96 7.1 139 

Isoetes japonica VU >100 4.4 149 58% 90 -5.05 7.5 261 

Iris laevigata VU >100 4.4 81 54% 102 -5.20 6.8 40 

Salvinia natans VU >100 4.7 104 77% 55 -5.24 7.5 161 

Sagittaria aginashi NT >100 4.8 128 40% 162 -5.36 7.0 49 

Sparganium erectum NT >100 4 6 148 38% 185 -5 72 7 1 24

43

Sparganium erectum NT >100 4.6 148 38% 185 5.72 7.1 24 

Habenaria sagittifera VU >100 4.1 121 61% 82 -5.83 6.3 3 

 

福井港建設案福井港建設案 経済的比較経済的比較福井港建設案福井港建設案 との経済的比較との経済的比較
Economical benefit (v Fukui Port plan)Economical benefit (v Fukui Port plan)Economical benefit (v. Fukui Port plan)Economical benefit (v. Fukui Port plan)

• To need 75km longer pipelines;• To need 75km longer pipelines;
長いパイプラインと
additional dredge the port• additional dredge the port
– 福井港のさらなる浚渫が必要
91 100 billi (1000億円)=+91-100 billion yen(1000億円)

=4 billion yen/yr 年40億円y y
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保全エリアの維持コスト保全エリアの維持コスト保全エリアの維持コスト保全エリアの維持コスト
cost for conservation areacost for conservation areacost for conservation areacost for conservation area
初期投資に10億円• 初期投資に10億円
– 1 billion yen for initial investment

• 維持費が年6000万円

60 million yen/yr for running–60 million yen/yr for running 
cost

＝120 million yen/yr
00/10/05 45


