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Chernobyl, Ukraine, 26 April 1986

Released radionuclides
still measurable
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Regional deposition

Plate 60 Chernobyl zone - Yeprolfiinesnan soma
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Vegetation in CEZ

CEZ: 2600 ki
70 % boreal forest (pine trees)
30 % agricultural land

Red forest




Precipitation, temperature, BLH in the Chernobyl NPP
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Fire distribution over Europe
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How much cesium might be redistributed after fires?
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Air becgfor Cs: 2.44.6 Bqm-3

O Horizontzlplates
& PA serosol samipler

A IBP impactor
{2 units at each spot)
Andersen asnosol
'& samplar
>Gyh-?
o Plot #1 Plot #2 Plot #3
Arca (m’) 3600 5400 B7TT0
Land type Wildland (grass) Wildland (gmss) Formest
Vegetation species Elverigia repens (L.) Elverigia repens (L.) Pinus silvestris
Mewski (85%) Mevski (85%) L. a 0

Vopctation height (m) Py 0 s Redistribution 4 %
Biomass density (kg m— ) 04 0.3 24
Litter density (kg m—=) 07 1.25 23
Daose rate range (uGy h™") 10-16 6—10 2—4




How much cesium might be redistributed after fires?
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How much cesium might be redistributed after fires?

— BE e

‘Hoi Burn’ — Meun Te'.m,wrumre O60" C 45 kg of air-dry
heather yielded 0-95 kg of ash 7 2.05% )

Total By Total Bg Smoke loss %%
before burning after burning
e 152000 99 300 39
14Cs 22000 15000 35

'Cool Burn” — Mean Temperature 550°C 50-1 kg of air-dry
heather yielded 2-2 kg of ash (4-4% )

Total Bg Total Bg Smoke loss %%
before burning  after burning
Cs 120 000 106000 12
'MCs 23000 21000 11

Horill et al., 1995



How important is the altitude I
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GoalX

Assessment ahe transport and deposition d’Cs after fire scenarios

Assessmentf the risk of contamination of major human urban centers in
Ukraine, Belarus andussia du#o contaminated smoke originating from forest
fire in contaminatedareas

Assessmenof the biological angbublic health consequences of such
contamination

Forecast of the risk anareas that are particularly likely to suffer from further
contamination dudo forest fire

Report ofthe risk to human health and the level of morbidity duartoreased
contaminationarising from foresfires

Address ofhe effects of increased contamination arising from forest fires on
abundance andliversity ofanimals by using reference organisms inhabiting tF
area and modeling applications



Mapping the route to the

RadioClimFire

‘Dose to human
and non human
biota

a. rate
estimates for the
population
(CROM)

b. Risk
assessment of
animals using
relevant software
(ERICA Tool)

3 fire scenarios o [1es in the area

be studied

ernobyl
accident

Validation of the
eertlsics  results

" in the code
of the model ey P—
ORCHIDEE provide
2 months amount of litter SPITFIRE coupled New transport and

: . Concequences
tests per area with LMDZORINCA deposition
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LMDZORINCA
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Laboratoirede
Météorologie
Dynamique

A

GCM

w Offers the possibility
of zoom
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INCA

INteractions
between Aerosols
and Chemistry

A

Model description
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ORganizingarbon
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Dynamic
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Environment

A

Chemistry model

wCan run in nudged
mode of ECMWF

meteorology

Vegetation model
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VALIDATION

OF SURFACE Model vs Measurements
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VALIDATION

OF SURFACE Model vs Measurements

ACTIVITY
CONC
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Cs-137 (Bg m3)

VALIDATION

OF SURFACE
ACTIVITY

Sweden (E20.25, N63.83) ——REM data
1 —-RG19L(S)
SRG19L by, =2.17
0.1 ~5-RGIIL by =1.65
7190 by -0.53
001
0.001
0.0001
0.00001 T
e, %, Y s e, W, 2
%, %, %, % % 2 %, %,
10 ex-Czechgslovakia (E21.25, N48.73)  —e-Rem data
— —2-RG19L(S)
o 1
£ —RG19L bpgyq=137
o 01 RGO bogae-2.76
g “E-718L b,y =0.49
~ 001
[}
1 om
")
o
0.0001
0.00001
% . & b G % <% %
e 0 Qo_f Gy
% % % s % %
10
—
" 1
E o —+—REM data
o .
] - RG1IL(S)
=
~ 0.01 SRGLOL  bpg,q=0.76
o
= oo ~5-RGI9L b -0.18
G EI19L by =0.75
0.0001
0.00001 . :
2 &
\9.03 (23
Lo
Greece (E22.95, N40.59)  =e=REMdata
— 10
o —£-RGLIL(S)
£ 1 —SRG1OL byg,=24.91
o
o 01 ~=-RG39L bagyg=37.53
g 57191 by, =22.00
5 oo s
-
& o001
(%)
0.0001
0.00001 +

2 <
%, %, %, %, B, B, %, %
wﬁ‘ % %‘ % EG %

Model vs Measurements

Denmark (E12.07, N55.70)

——REM data
—-RG19L(S)

SERGIOL gy =62.02
“SRG3OL biggyq=7.17
7190 by =10.21

10
—
L
E 1
=2
[+ 0.1
St
I"m- 0.01
—
& 0001
(W]
0.0001
0.00001
<5
G
10
—
Ll 1
o 0.1
2]
=1
~ 0ol
m
F.' 0.001
0.0001
0.00001

Cs-137 (Bqm™3)

—
)
£
o
2]
-
~ 0.01
(a2 ]
-
& 0o
(%)
0.0001
0.00001

% o 5 5 <% g,
w, %, T, S, T

ary (E19.10, N47.50)

—+—REM data
——RG19L{S)

SeRE1L bpgq=1.16
“-RG3SL  Dpgaq=14.47

-S-218L

byo=0.33

—+—REM data
~&-RG19L(S}
==RG19L b,
~=-RG39L
=711

ra1a=2-09
Do =504
byig=2.53

——REM data
—4—RG19L(S)

H-RG19L bpg,,=0.46
~5-RGIIL bpg,q=11.64
z19L  byg=4.19

Activity concentrations of *’Cs

(Bqm?)

1E+02

1E+01

1E+00

1E-01

1E-02

1E-03

1E-04

1E-05

1E-06

o Median [J 25%-75% T Min-Max

o o
o
[m]
REM RG19L(S) RG19L RG39L Z19L




VALIDATION

OF CUMUL.
DEPOSITION

Model vs Measurements
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VALIDATION

i Model vs Measurements
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Assessment of the radiological risk to the population in nearby aree
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Assessment of the radiological risk to the population in nearby aree
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Assessment of the radiological risk to the population in nearby aree
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Assessment of the radiological risk to the population in nearby aree
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Druration of th
Garmma

E vuildin ding

NUM



