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Variety of risks

Risks: disaster, public safety, environment, business,

security etc.

Environmental risks:

human health, ecology, climate

change etc.

Ecological risks:

Biodiversity: exti

Ecosystem services

lodiversity, ecosystem services

, living planet index

. provisioning, regulating, cultural



What is risk? =
Endpoint, hazard and probability

- Assessment endpoint:

— An event that is undesired

— e.g., cancer, death, species extinction, ...
- Hazard:

— How severe is it when the undesired event
happens

- Probability
— That the endpoint happens,



A big problem—Scenario!

« The probability that the endpoint
happens is usually uncertain,

« We usually calculate the risk under
unverified assumptions and policy
(scenario).

« We must describe what scenario we
used!

« Risk = {Scenario, hazard, probability}



Risk analysis consists of:

» Risk assessment: to identify a risk, and
10 evaluate the magnitude of the risk

« Risk management: +o control the
magnitude of risks under some actions
or rules

 Risk communication: +o inform and
choose a desirable (or non-regret)
policy under the Knowledge of risks.



Environmental risk includes

* Human health risk = increasing mortality of
human or loss of “quality of life”

* Ecological risk = loss of biodiversity or
ecosystem services, it may increase human
health risk in future generations.

 Why do we consider eco-risk? .- We cannot
directly account of impacts on weII being of

our descendants. (R FHZEFIIRIZ) XV ])
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Basic material for good life
Health

Security

Good social relations
Freedom of choice and action
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Y HERH — E REcosystem services

PROVISIONING SERVICES
Food, fiber, and fuel

Genetic resources
Biochemicals

Fresh water

CULTURAL SERVICES
Spiritual and religious values
Knowledge system

Education and inspiration
Recreation and aesthetic values
Sense of place

SUPPORTING SERVICES
Primary production

Provision of habitat

Nutrient cycling

Soil formation and retention
Production of atmospheric oxygen
Water cycling

REGULATING SERVICES
Invasion resistance
Herbivory

Pollination

Seed dispersal

Climate regulation

Pest regulation

Disease regulation
Natural hazard protection
Erosion regulation

Water purification

ECOSYSTEMS
AND HUMAN
WELL-BEING

Japanese edition:
Coming soon translated B
by COE-YNU

Why do we
conserve
the nature?
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Because of intergene-
rational sustainability
=0ur descendant can
enjoy ecosystem
services (Christensen et
al. 1996) 10



Ecosystem services and well-being
(Millennium Ecosystem Assessment 2004)
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PERZOMAL SAFETY
SECLIAE RESOURCE ACCESS
SECURITY FROM DISASTERS
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SHELTER
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Health
STRENGTH
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ACCESS TO CLEAN AIR
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Good social relations
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MUTUAL RESPECT
ABILITY TO HELP OTHERS

Freedom
of choice
and action
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AND BEING
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http://www.ecolomics-international.org/headg_biosafety.htm

Prevention vs precaution

- Prevention is based on certainties: it rests
on cumulative experience concerning the
degree of risk posed by an activity (Russian
roulette, for example, involves a predictable
one-in-six chance of death).

- Precaution is used when scientific research
has not yet reached a stage that allows the
veil of uncertainty 1o be lifted.

2006/5/22 12



http://risk.kan.ynu.ac.jp/matsuda/2006/060117.ppt
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Precautionary Principle (PP) and statistics

& 11EOBRR - EROYIRERD
Type | error: Doing unnecessary actions
BLEONBR:FINEHREED
Type |l error: Not doing necessary actions
- HFIFR 11200BR% 15 (REE5%)

Science usually avoids type | errors (5% rule).

- ZIERISE2EORIRE #ITS (ERE- i
SFHIEENFL ) PP avoids type Il errors (no

quantitative nor qualitative rule).



Two measures in risks

* Risk (type Il errors)
—Probability X hazard

* The weight of evidence (type |
errors)

—How certain is it?

Do you use mobile phone in airplane?
Why not?

2006/5/22
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http://risk.kan.ynu.ac.jp/matsuda/2006/060117.ppt

%ij,ﬁﬁ“preeeutionary principle
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In order to protect the environment, the
precautionary approach shall be widely applied by
States according to their capabilities. Where there
are threats of serious or irreversible damage, lack of
full scientific certainty shall not be used as a reason
for postponing cost-effective measures to prevent
environmental degradation.

19925 JAEE 5 1 558l Rio Declaration Principle 15 http:/ /www.unep.org/



Human Health Risk
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Number of people affected (or environment)

The per capute risk in the past was high, but the number of people affected was limited.
The present per capita risk, with the newly-emerged environmental issues, is realtively
small, while the number of people affected is big.

-The present risk is more ubiquitous, and is ... unclear in nature.
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Weekly intake of each fish

Weekly intake of concentration of Mercury intake

each fish (g) methyl mercury from each fish

(ppm) (U g/week)
Intake from non—seafoods 11.9
sharks 10 0.35 3.9
sea bream 0.33
bluefin tunas 80 0.54 434
whales 3) 0.12 0.6
shellfish 20 0.49 9.7
anchovy 160 0.03 9.3
mackerel 160 0.21 334
total 435 107.8

total( i g/ day) 15.4

(Souce: Japan Ministry of Health 2005, Nakanishi et al. 2003)
http://risk.kan.ynu.ac jp/matsuda/2005/aquanet.htm



Risk of mercury

Mercury

intake

(ng/day)
your case 14.9
Threshold for adults 25.0
Threshold for embryos 15.7
Average intake of

8.4

Japanese
Average in 1960s 98.0
Minamata disease in
10605 1250.0
Tuna eater (250g/day) 137.2

% in Red Riskfor Risk for
blood cell adults embryos

(Ppm)

0.024 1.4E-06 7.8E-05
0.038 1.1E-05 0.0005
0.025 1.7E-06 9.5E-05

0.015 1.3E-07 7.6E-06
0.140 0.0013 0.0236
1.753 0.2771 0.6709
0.195 0.0036 0.048

(Source: Japan Ministry of Health 2005, Nakanishi et al. 2003)
http://risk.kan.ynu.ac jp/matsuda/2005/aquanet.htm 19



EPA&DHA, mg/g
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Rodricks “Calculating Risks”

Fallacy of Zero-Risk

Risk factors Mortality 1) 27 BE[K] =R
Motorcycling’ N1 7 2000 Rodeorr 7 4 3
All factors AL 1Z 2K 1000 Fire!X 5 2.8
SmokingP52 /i 300 Trihalomethan etc 0.8
Cancer from smoking 120 Peanut butter 3spoons/day 0.8
Fire fightingyH X {5 #)) 80 Beef'steak 85g/day 0.5
Hung glider 80 Floodyik /K 0.06
Coal mining/x Ji 63 Struck by lightening¥% & 0.05
Farmwork 2 {/E 3 36 Falling starsyiit 2 .52 <107
Automobile B #fj B 24

The number of died person per 100,000 per year

AVEY 2713 BT (REEAF, FRUICEY) RESKEDLLRNETITNTORF LD LS.

2006/5/22



Expected Loss of Longevity

« If cancer probability = 10 and 10 years
life expectancy are lost, then

« Expected loss of longevity = 0.7 hours!!

 We can compare ELL between various
sorts of risk factors.



After A. Kishimoto’s doctoral dissertation

Costs of avoiding health risks

Traffic safety
Removal of asbesto [33333335333535553585553353535655555% 96
Check stomach cancer [Fe33iissssssss
Check lang cancer
Check breast cancer [[3333333sssssssssssssss
Caustic soda regulation — 1825
Non-marcury battery
Low-benzen gasoline
Water purification (1)
Water purification (2) 1637
Long-term dioxin removal
Emergent dioxin regulation

Elimation of chlordane

01 1 10 100 1000 10000

FE s B Cost per Lite-Year Saved, 10075

2006/5/22 23



Biomagnification via Food chain
(MiyazakiN. [R5 REEFFERIGRIHMR)

e Sea water, plankton, fish, marine mammals
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Report

* Please find case that precautionary measures
is not appropriately used, and explain the
reason that you consider.

* 1-2 pages

* Send email to matsuda@ynu.ac.jp by
tomorrow.




