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4 Urban system and toxicity footprint

1) Assessment of heavy metal pollution in urban topsoils from the metropolitan area of Mexico City, O. Morton-

Bermea et al., Journal of Geochemical Exploration, Volume 101, Issue 3, June 2009, Pages 218-224
Average heavy metal concentration (mg/kg) in urban soils from different cities in the world.

Element Mexico (this work) Bangkok Hamburg  Madrid Oslo Palermo Central London Hong Kong
Cr 17 26.4 95.4 74.7 34
Cu 100.8 M7 146.6 .7 123 63 73 24.8
Ni 39.8 248 62.5 141 41 17.8
Pb 140.5 47.8 168 161 180 202 294 93.4
Zn 306.7 118 516 210 412 138 183 93.9

2) Assessment of heavy metal pollution and human health risks in urban soils around an electronics manufacturing
facility, Wei Wu et al., Science of The Total Environment, Volume 630, 15 July 2018, 53-61
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U Urban system and toxicity footprint

3) Assessment of residents’ total environmental exposure to heavy metals in China Scientific Reports volume 9, 16386 (2019)
The concentration of Hg, Cd, As, Pb, and Cr in the (a) air, (b) water, and (c) soil in the different areas tested.

1 - L )
Frrispy s £

% g

Eg?.LL.mI"

o ]

;iijdu Lhmmtdhnm é [hLm:

E
i =6 i
(EENE R
& =« 8§ B

B 1
HI-l -llllllllllllll'll-[ll- =
us

MR I\ mlh\ |I||

—'I-H"'l'- !—ﬂﬂﬂ'l- FII--HH-II-HII.-!I'I- Fh-_‘h"bﬁ_—-

E

83



421 & International Innovation Forum on Solidarity and Cooperation for Carbon Neutrality

I
HU
]
1
B>
o
i}
22
23
B
e
=]
i
40
]
nllll

Toxicity: USEtox
b, Fmissions a—
Fate __| cant
tactor | Chamical fate
| Intake
= ££‘> e
BXpOEIE
Dose takan in
Ecotox | Dose-response
Effect —
laclor Human
p —  Effect
I'h-u factor
I_______.-.i._--------‘ --.--.--.--.--n-i-|1--r-'r-l
:  Damageto ! ¢ Damageto
3 H i human health |
srmEmrmrrrmse CETTTITITT Source: Ralph Rosenbaum

_— 10
= "7t
U Urban system and toxicity footprint
v Classification and Characterization in Life Cycle Assessment
== Clasasicanon Charactarization
B - s =s 0MG OO, Global Warming G
= = mow s W MRS
E — E‘ = :.."' sg CFC-1 S eaton photic crons deplebon fulal:]
- :- = < = :_.-.‘",n' PESles heemical oxidant for PO=CE
DT i 50, Aghdlication ]
Iﬂlln-_ﬂ-mn--m
bty | Mmeent [ . [ BOCP T Fowi = kg Coian
i L] fhp G5 eqfigl | g SFET) el | (g sliiene sgfipl | g B8, saig) B wdZ ng £B.4q
£-1 Ll 1 -
= N = s i o
EREy s [ 1 ‘- “‘-c;‘:’:‘mﬂ
HEy ¥ 0 Bt Ll Ienllaatary B iwun
By 1 "
HaiTes m|ll [EFLeF NS T m L
* ReClFe mathod, Characterization factomn gy l-}: m :: 'H:HC'-::
Arires £ 6 14-BGE
tor Ecotoxkcity snd Human loxicity Barkm i T e g 14-DCEEY
(kg 14-DCE 0g.) Chiaes 012 T | by 1 4-DEBEY
& alaeneets wra itk el Badvwr B Bl EF 10ED LATES bp 1 d-BEREn
iz [TV] AN LR g 1,4-DCE A

84



SEH EISE] SiAL HLHE SISt 815 ZER international Innovation Forum on Solidarity and Cooperation for Carbon Neutrality

4 Urban system and toxicity footprint
v' Soil and tree leaves (bio-indicators) sampling and analysis
v' Emission mapping
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U Urban system and toxicity footprint

v' Soil and tree leaves (bio-indicators) sampling and analysis
v' Emission mapping
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U Urban system and toxicity footprint
v' Ecotoxicity and human toxicity impacts in urban area and system

ReCiPe methed,
Crancierization Yacan for
Ecotzaioty ane Haman
toxicty ig 14-0CE oq)

= g

U Case of city of PARIS
» Moss sampling and chemical elements analysis: Trace metals data

Montparnasse Cemetery Grimmia pulvinata
in Paris urban area (very common species of cushion moss with a
(21 cemeteries in Paris) worldwide distribution; can often be found on
walls and concrete surfaces, 10-15 years life
time)
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Figure 1. Box-and-whisker plot of: a) ordered elements concentration (ppm) in all moss samples at regional scale; b) ordered crustal enrichment factors in all moss
samples at regional scale computed with respect to Al (left end) taking the average composition of the upper continental crust as reference; c) ordered background
enrichment factors in all moss samples at regional scale taking Al (at center) as normalization element and comparing the element ratios to the ones of background
site NEM. The range and 25th percentile/median/75th percentile box are shown for all plots. Extreme values are given and plotted as full diamonds.
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O Case of city of PARIS: Trace metal data from the samples (20 elements)
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U Case of city of PARIS: Trace metal data from the samples (20 elements)
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O Case of city of PARIS: Toxicity Footprint

The order is showing an
increase in significance of
each element in the total
(human and eco) toxicity
levels (CTU*/km2 unit)*

Pbh=>V->As>Cr>Cu
2> 2Zn

Increase of human (non-carcinogenic
e @ O © @ re (" genic)
toxicity and ecotoxicity levels
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4 Urban system and toxicity footprint
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U Urban system and toxicity footprint

https://doi.org/10.1007/s11356-021-17218-7)
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Environmental Footprints

4 Urban system and toxicity footprint

Current study: Monitoring of air pollutants using plants and co-located soil - Egypt: characteristics,

pollution, and toxicity impact (Environmental Science and Pollution Research)
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