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ABSTRACT

Ecological risk assessment (ERA) has been used to establish environmental quality standards or evaluate
ecological risk in site-specific areas. The scope of ERA was expanded based on regions, and the concept of
regional-scale ecological risk assessment was recently introduced in developed countries. In the present study,
regional ERA approaches of relative risk model (RRM), contaminants in aquatic and terrestrial ecosystems
(CATS) model, and procedure for ecological tired assessment of risks (PETAR) in advanced countries were
extensively investigated. Regional ERA was compared with traditional ERA process. Stressors, receptor and
response in traditional ERA were replaced with sources of stressors, habitats, and ecological impacts, respec-
tively in regional ERA. This study introduces the concept and assessment process of regiona ERA, and provides
awide perspective how the relative ERA could be applied in Korean ecosystem.

Key words: Ecological Risk Assessment (ERA), Regional-scale Ecological Risk Assessment, Relative Risk
Model (RRM), CATS, PETAR
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Fig. 1. Elements of regional risk assessment of RIVM CATS models(RIVM, 1996).

S8t 9leh (3 %ﬂ—, 20008,b, c).
20009 HHR PARAY | A3 BAR

Agallel g - et BgAe 2
& A4 Sal7k $iEAY BE s A
A Aol BT AL BAHD Ak el ol
s1a 2l wbe o] 44 Hofof & Aoleh
T 712 AR e 2 )

Yoz A9 S4E Bedsla ol
ek AR el T AN
W 2Ed s 230w NE] op|d ofedake %7t

3 =3 d
x, 27) % %E Foz Qs Wy 7l A9
A9 ol=F 5 e Adwks) A}
(Regional-scale Ecological Risk Assessment, RERA)
S skl

B A7l e A Alsdgsiy =
el A o I wpES s Ao
9] A EIRE A7 =]
CATS(Contaminants in Aquatic and Terrestrial eco-

System) (RIVM, 1996), A9l A73lel| &3 =<k
¥l PETAR(Procedure for Ecological Tired Assess-
ment of Risks) (Moraes and Monlander, 2004), .

I ml= 7 AeNA Superfund =z el %85}
7] 918 =" <ql ‘Guidelines for Ecological Risk
Assessment (USEPA, 1997)' ¢} Landis®?} Weigers
(Wigers et al., 1997; Wigers et al., 1998; Landis,
2005)e] o)& sNakEl Al e)s) = (Relative Risk

Model, RRM) So] glom= o]l5S tAlo =z 3}
e}
Tz x|Acte| el HIoIH

1. d”2t= (RIVM): CATS (Contaminants in
Aquatic and Terrestrial ecoSystem) 2t

CATS(Contaminants in Aquatic and Terrestrial
ecoSystems)= oln} v YEHH oz g 9
He Az 5T 9 2ol (RIVM,
1996). 4+ E SAAYEA L] e HEA] HEEH
I e A73h] flste] HEeiA el CATS
7} patElglon], o] mEle =AEAe] AJEZA

g9 Heluhs % & 22} °3 3k (secondary poisoning)



Aoe) fagmst 17

CATS Structure
| A
[ | I | | | !
Arable ) ) i
Grass land Forest fields Ditch River Lake !
v
A
H
meadow* [— conifer. cereals macrophyte fast flow shallow* !
i
1
1
i
‘natural™ — decid. staple cleaned slow flow deep |
i
v
Substructures
— shrubs by parametrisation

Fig. 2. Model structures and parametrisation of RIVM CATS (RIVM, 1996).
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Fig. 3. Regiona Risk assessment of the Procedure for Ecological Tiered Assessment of Risk (PETAR) (Maraes and Molan-
der, 2004).
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Fig. 4. Comparison of regional relative ERA with traditional ERA (Landis, 2005).
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Table 1. 10 steps of the Relative Risk Model for regional risk assessment (Landis, 2005)

Steps

Assessment process

Calculate the relative risks.

o~NO O WNBRE

risk rankings.
9 Test the hypotheses listed in Step 8.

List the important management goals for the region. What do you care about and where?

Make a map. Include potential sources and habitats relevant to the management goal.

Break the map into regions based upon a combination of management goals, source, and habitats.

make a conceptual model that links sources of stressors to the receptors and to the assessment endpoints.
decide on an ranking scheme to allow the calculation of relative risk to the assessment endpoints.

Evaluate uncertainty and sensitivity analysis of the relative rankings.
Generate testable hypotheses for future field and laboratory investigation to reduce uncertainties and to confirm the

10 Communicate the resultsin a fashion that portrays the relative risks and uncertainty in aresponse to the

management goals.
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Table 2. Equations for risk score estimation (Landis, 2005)

RS=SJ X Hik X Wik
RSsource=2_ (S] X Hik X ij) forj=1~n . (1)
RShabitar=2_ (Si] X Hig X ij) fork=1~n: (2)

RS Risk Score(Risk score)

RSwuwce  Thepotentia risk resulting from a specific souce

RSnaitar  The potential risk occurring within a specific
habitat

i The subarea series(ex: region 1, 2, 3... etc.)

j The sources series(ex: discharges, shoreline
activity... etc.)

k The habitat series(ex: mudflats, stream mouths...
etc.)

Si Rank choxen for the sources between subareas

Hik Rank chosen for the habitats between subareas

Wik Weighting factor established by the exposure or
effect filter.
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Table 3. The concept of Regional/Local Risk assessment
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Risk assessment

Concept

Regional Risk assessment for broad area including multi-source of stressors, multi-group of receptors and
Regional-scale multiple responses semi-quantitatively.

Local . - . ) -

Site-specific Risk assessment for specific areaincluding specific source of stressor that effect to ecosystem.
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