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| What is GLOBOX?

B GLOBOX is a model for the calculation of
spatially differentiated LCA toxicity
characterization factors on a global scale
Jhuge parameter set (GLOBACK)

I model description (paper in revision)
J software (downloadable soon)




What 1s GLOBOX?
GLOBACK parameter set
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What 1s GLOBOX?

Model description
1

Table 4 Crrerview of chemical-independent equationsf

# 1

Number|{ Equation

CLIMATIC FARAMBETERYG

i L: AREA lake=0: RATMNDIRECT lake = RATNEATE*AREA laked
i L: EATNDIEECT saltlake = RATMNEATE*AREA saltlakeD

i L. AREA lake=0: EVADP lake = EWVADPrate lake®AREA lake
i

i

Ftime_rain = 0 1*FBATNDAYS /3650
Ftitne_frost = FROSTMONTHS /1240

FLOWF FARAMETEREST

i L: AREA lake = 0: FLOW _tiver_lake = {AREA lake*T OTALDEPTH_ lake/RES
L. ABREA lake = 0 PLOYY niver lake = QO

i L: AREA lake = 0: FLOWY lake_river = {AREA lake*T OTALDEPTH_ lake/RES
L. ABREA lake = 0 PLOYY lake riwver = QO

i L: FLOWE river saltlake = EWVAP saltlake-BATMNLIRECT saltlake i

DIEMNSIONAT, 24K AMBETERST

i L. AREA saltlakesed = ARBE A saltlake

3.hi L: AREA nat = SYSTEMARE A¥Farea nat i
5.6 L AREA agr = SYSTEMARE A*Farea agri
CRFae: L: AREA urh = SYSTEMARE A*Farea urb G
3.0 V_air = SYSTEMARBEAYHEIGHT airs




 What is GLOBOX?

Software

B Results - GLOBACK2part1.xls; GLOBACKZpart2.1ls

Intermedia transfer parametersl Borders and flnwsl E quationz Eu:unn:entratin:unsl Ealar‘u:el Distril:uutin:unl Dos

Reqgion HEFItu:n-:_rivel RCRtox_lake RCREox_zalt FIEFItu:::-:_seal RCRtox_zail HEHtD:-:_hunI R
Afgharistan 2.22E-11 3.7EE-11 BEAR4E1Z - 12513 BEBE13 1
Albaria 1.78E10  7.4E-11 0 - E.4E-13 1.57E-11 2
Algeria 1E-11 1.07E-10 0 403E13  224E-11 3
Amerncan 5amoa 232E12 0 0 1.44E14 B7IEZ 1
Andarra 454E10 0O I 28E-12 218E-11 4
Angola F18E12 0 1.41E-11 0 497E14  44BE12 B
Anguilla 2.27E-11 I I 1.74E13  277E-11 4
Antarctica 1.E63E15 O RIEIE - 1.61E14 O a
Antigua and Barbuda  [5.73E-11 I I 278E13 2BE-11 a
Argentina JB1E12 BB3IEAZ YE3EAZ2 - 4.9E-14 2E-12 2
Armenia 7.93E-11 2.23E-11 I 406E13  YAEFE1Z2 1
Arba 8.83E12 0 0 F.O3E-14  418E-11 =
Australia 294E12 18312 1.9E12 - 1.34E14  382E12 &
Auztria E.92E-10  315E-10  BAEVED - E-12 2.96E-11 5
Azerbaijan 3.07E-11 3EB3E-11 I - 28EE13  YEEAZ 1




Main features

Model structure
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Main features

Model structure

® Modular approach
) fate, intake and effect modules
® |nput
- “environmental” data
B dimensions, climate, diet, population, ...
) substance data
® physical, chemical, persistence, bioaccumulation, ...
1 emission data
® 1 kg/s, emission profile, ...
B Output
1 characterization factors
1 fate, intake and effect factors, intake fractions




Main features

Fate module
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Main features

Fate module

M Distribution parameters differentiated per
country/territory or sea w.r.t geographic
features, hydrology, and climate

M Regions interconnected by atmospheric and
aquatic flows

W Specific equations for air and water transport
between countries and/or seas

M Distribution equations solved by matrix
Inversion

I matrix dimension 3000x3000
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Main features

Intake module

Human intake based on intake of chemicals
through several routes

Jfood (dairy, meat, root crops, leaf crops, fresh
water fish, seafish)

I drinking water
Jinhalation

M Intake parameters differentiated per country
w.r.t. population density, body weight and
food/drinking water consumption
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Main features
Effect module

® Metal-specific equations for speciation In
fresh and marine water

M Effect modelling differentiated w.r.t. regional
sensitivity and relationship between toxic
threshold values and regional background
concentrations

W Several impact categories

rivertox, laketox, saltlaketox, seawatertox, soiltox,
humantox (carc/non-carc)
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Results for nitrobenzene

Range of results
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Results for nitrobenzene

Range of results

human toxicity
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Results for nitrobenzene

Relevance of range of results

part of global GDP
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| Does regional differentiation matter?

m Spatial differentiated CFs differ by many
orders of magnitude

Jespecially for releases to soil and fresh water

® CFs may be more than 95% wrong
Jfor up to 40% of the world’s emissions
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‘ Thank youl

M Publication in Science of the Total
Environment, forthcoming

® Model, data and description available soon at
http://cml.leiden.edu/
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