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Ecological risk/benefit analysis
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Endpoint: the extinction of a population
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DDEDNERERANDEEEZDULVT Effect of DDE on ecosystem
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sparrowhawk (Accipiter nisus) in eastern England
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Main mechanism of
population decline
resulting from DDT or

HEOD use
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HEWLWHNTLS Reduce reproduction
It is reported that HEOD EHMIzHBE . MH)RIILZ LR
declined the population The extinction risk increases in the long term

rapidly.
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Canonical Model
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U O 0O0OOOO O Age-structured matrix model
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The relationship between age and survival rate, reproduction
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The relationship between DDT and reproduction

% reduction in shell index
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The intrinsic rate of natural population growth
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mean extinction time and change caused by DDTs
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The equivalent loss of habitat area causing the same decrease in T
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The equivalent fraction of reduction of the carrying capacity to the given decreasein T
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higher growth rate (r)
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larger carrying capacity (K) Equivalent habitat loss is larger
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Make the degree of damage by chemicals more clear.
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Chemical toxicity. land development and other risks can be
evaluated using the same currency.
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Ecological risk/benefit analysis
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(Cost of bednets - Cost of DDT)
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(Ecological risk of DDT - Ecological risk of bednets)
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In a part of Africa
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Alternative 1: Pyrethroid-impregnated bednets
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Alternative 2: vaccine Alternative 3: organophosphate
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The increase of the cost

Table 1. Average cost of DDT house spraying per cycle in Solomon Island dollars (US$1 = SI$1.95)

Amount used Total cost \

Item Cost/item
DDT
75% d.w.p. $11.50/kg 978.8 kg $11 256.20
25% EC $12.10/1tr 245.20 ltr $ 2966.90 D DT
Transport*
OBM** $876.30 2 X 20 weeks $674.12 \
Canoe $619.22 2 X 20 weeks $476.32
Spray pump $20.34 8 x 20 weeks $ 63.59
Operations .
Salaries:
Leader $601.00/month 1 x 20 weeks $ 3 005.00 0 pe ratl O n S 1
Technician $441.40/month 2 X 20 weeks $ 4 414.00 trans Ort
Sprayers $100.00/month 6 x 20 weeks $ 6 000.00
Drivers $100.00/month 2 x 20 weeks $ 2 000.00 p T
Fuel/oil 85¢/ltr 800 Itr $680.00
Spares/
stationery/ /
maintenance $ 1328.00

Total $32 864.13 /

Table 2. Average cost of permethrin-impregnated bed-nets operations per cycle in Solomon Island
dollars (US$1 = SI$1.95)

Amount used Total cost \

Item Cost/item
Bed-nets*
Single $2.64 4233 $11 175.12
Double $5.28 1705 $ 9 002.40 bed net
Permethrin
S-9 ml** $96/1tr 65 377 ml $ 6276.20
D-16 ml 50% EC
Transport*
OBM $876.35 2 X 3 weeks $101.12
Canoe $619.22 2 x 3 weeks $71.45
Operations
Salaries: t
Leader $601.00/month 2 x 3 weeks $901.50
Technician $441.40/month 4 % 3 weeks §1324.20 Opera Ions’
Drivers $200.00/month 2 x 3 weeks $300.00 trans Ort
Fuel/oil 85c/1t 400 Itr $340.00 p o
Parts/
maintenance/
stationery $150.00

Impregnation
equipment

Ay W,

Total $29 741.99

US$026 | NEE (Ipersoniyear)

DDT@®O3aAXK Cost of DDT

US$3.44 - $5.04
| NIEE

/person/year

ELXOAMKAYBRDIR
Cost of pyrethroid-impregnated bednet

US$4.50
| NIEE

/person/year
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We suggest the method for calculating
the ecological risk-benefit analysis of DDT
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Ecological risk/benefit analysis

AB RIVT7FHOE-OORERNDER — DDTOER
. (Cost of an alternative to prevent Malaria - Cost for DDT)
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(Ecological risk of DDT - Ecological risk of an alternative)
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The coefficient of variation of poulation size (CV)

cv? =Var[X])/E[ X]
o’ =2r[CV?
CV=0.2

OO0 O30 carrying capacity K

0000 the number of females

K =50, 100, 250



L OO0 O O O Oooooogn

Toxicity of Chemicals  ntrinsic natural EEL TR ER

e*

growin ate recoverying
&’ population
I
\ O0ddn
< Carrylng capacity .

————»

o000
Environmental
O00000 fluctuation
Oo0dno
Coefficient of CV """""" . 0} 2
variation e
of poulation size




000000 Mean extinction time | (Hakoyama & Iwasa)
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DDT and HEOD declined sparrowhawk populations in eastern England.
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It is reported that HEOD declined the population rapidly.
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ﬁ Population growth rate per year is:
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DDT® M DDT has two aspects
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