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Today’s my talk

 Discount mean time to extinction:;

e Current problems in Environmental
Impact assessment and ecological
risk assessment



Extinction risk
e (5(t): Cumulative extinction probability
o G'(1)/[1-G(1)]:The extinction probability int

years after. t
e Mean time to extinction

T = jOTi— G(t)]dt



Lande & Orzack (1988)
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Cumulative Extinction Probability

for Steller Sea Lions
(Takahashi & Matsudain prep.)
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Ecological risk #lossof T
+

 Background “Longevity” Is quite
different between species

e 1 year saving of endangered species IS
more important than 1 year saving of
Secure Species.

+



Discount mean timeto extinction
( )T

T* = j: e [1— G(t)]dlt

T*=(1-e57)/5
T*=1/(5 +1/T)

0 discount rate =0.01/yr.
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How to evaluate ecological impact?

AT* (loss of discount mean time to

extinction) as a measure of ecological
Impact.



3 ways to extinction

(1) Decrease of carrying capacity (e.g.
habitat destruction),

: T=100, T*=50
1
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3 waysto extinction

(2) Reviving population
T=00, T*=46

No extinction after
recovery

year
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3 waysto extinction

(3) Decreasing population (e.g., overfishing)

T=63, T*=44
Extinction Il
probability increases °°
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Most of threatened speciesis
continuously decreasing
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Population declining dueto

L ake Biwa

 habitat destruction;
“ Shore protection”

e pollutions,
PCP, PCB, mercury, eutrophication
e overharvesting;

* [Nnvasion of exotic species.
Bass, Blueqil|



Crisis of shdlfish Corbicula sandai In

|ake Biwa
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Extinction risk depends on decline rate
& population size
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Southern bluefin tuna (SBT)
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Isthe SBT critically endangered?

e Extinction risk of SBT within the next half
century Is negligible,

 but that within the next 1 century Is
orobably more than 90%, If recent
population decline rate continues In the
future.

90%
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|mpacts dueto (1) increasing decline
rate & (2) loss of present size
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L oss of discount mean timeto extinc-
tion

Case Tg T, AT* A(L/T) AlogT
(1) bluefin tuna Imillior 90 40.7 0.011 9.316
(2) star magnolia 251 250 0.1 0.00001 0.003
(3) bell flower 71 71 0.1 0.00006 0.004
(4) an “nt” . 1000 500 0.7 0.001 0.693
(5) an “EN" . 16 1 135 0.936 2.747
(6) an orchid 16 15 0.3 0.0013 0.019

(7) Sealions 2400 31 73.3 0.032 4.349

(1) (2) (3) (4)
(5) (6) (7)



Steller sealion (Kuril
population )
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Steller sealion (Kuril
popul ation )
N,=4000 in 1989 (Y ork 1994);

e Catch and bycatch during 1964-1989:.
T,=66.1yrs; AT* =73/yr

e Juvenile survival rate of the sea lions
may have decreased by 60%.
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Uncertainty in current extinction
risk assessment

e Lack of ecological information
 Indirect effect in ecosystem process

 Complex iImpact on a single population

* Future change in conservation policy
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Ecosystem Services and Natural Capital

Costanza R et al. (1997) Nature 387:253-260. ‘

The value of the world's ecosystem

| | 1000 10000
services and natural capital. USShalyr
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L imit of environmental impact
assessment (EIA)

On-site assessment to the open ecosystem

e 1 year assessment to the nonequilibrial
ecosystem

Point estimation or qualitative assessment
of ecological impacts
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Succession & Natural disturbance

e Japan’'s typical ecosystem
(secondary) Forest

* Biodiversity=Mosaic maintained by balance
of successon and reset due to natural
disturbance.

“ Satoyama’

e Japan’'s guideline for EIA nether refer to
succession or natural disturbance.
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Noneguilibrium & Heterogenelety

 Alternation of good and bad conditions

e No data of natural disturbance

e [llusion of equilibrium
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Accountability & Adaptability

 \We should take into account of new

data and knowledge (
).

* \We change conservation actions with

change of ecosystem state (
).

« JEA guideline refers to monitoring

only. 2
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