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By 2030 more than 70% of the world's
population will be living in cities

New York
Urban population in millions ns

Urban percentage

3,307950,000 SOURCE: UNFPA

Cram ——— Lo Lompe The world's urban population ~ from a total of 6,615.9 million GRAPHIC PAUL SCRUT
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Underreporting of City Inventories

-120 -100 80 | 0
Longitude
Vulcan emissions (kt C) Absolute diff. (%) _ Gurney et al. 2021
o 10 O 100 O 1,000 O 10,000 0°\° (er\o §\° 6§§\°
N N

The absolute difference between the Vulcan version 3.0 data product and the city self-reported inventories.
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== Large sectoral
differences

Los Anpeles

Baltimare
Dallas, TX
Aringion, VA
Columbus, OH
Salt Lake Oty
Indianapalis
Derves, CO

St Louis

San Antonio, TX
Atlanta, GA
Minneapolis
Tucson

District of Columbia
Chicage

Mew Orleans Em—
Fittshurgh

New Yark City
Boston —_—

Kansas City, MO
Phiadelphia =
Raleigh, NC —
Portland, OR
Eugene, OR

Dakland, CA
Burlington, VT

City name

|

. Phioeniy

Houston S
Hayward, CA
Oakland, CA
Burfingtan, VT N

i

lowa Clity
Hichrmand, Wi
Detroit
Rochester, NY
San Francisco
Saattle

o Austin, TX

Phoenix

lowa City
Richrmand, Vi —1
Detroit E—
Rochester, NY
San Francisco pe—
Seattle
Austin, TX
Somerville, MA
Brishane, CA
Mad son, Wi
Longrmont, CO
Palo Alto, CA
Flagstaff

_ Hriar Black: total emissions RD
-100% -BO0% -BO% -40% -20% O% Itlﬁﬁ 4{;% EE:SG &I:;H- IIJ;ZISE Red: Onroad emiSSionS RD
R A AR Green: Stationary RD (residential+commercial+industrial)
Gurney et al. 2021 _ :
: other transporation RD

I C 0 S Cities origins

Ivonne ALBARUS, Mapping of future emissions based on city Climate Plans, May 24th, 2023 .earth

1‘11”7

lnl

it

|




= = =R
What is the ICOS 0oject about

: = F
A European Green Deal project with <&

PILOT CITIES: o

Paris, Munich and Zurich & VL Sl
o | BERY A

« develops systematic observations to monitor the i .9

level of greenhouse gas emissions in urban areas ' “»-g :
» creates useful tools and services for cities in . - [

support of their local climate action plans ‘ @ 0 9L

FeermTTE *
* provides data services that have societal impact ‘
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Atmospheric network design ¢

High-precision atmospheric concentration networks on tall towers, roof- ‘
level and street-level measurement networks will allow exploring options for
urban- and local-scale inverse modelling. ‘
Paris Munich Zurich
10 high-precision sites 20 roof-level sensors 20 roof-level sensors

30 roof-level sensors 100 street-level sensors 60 street-level sensors
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Research Questions

Are cities on track to reach their climate targets?

What influence Climate Action Plans have on the spatial

distribution of future GHG emissions?

How to link atmospheric monitoring networks with future
emission changes, based on Climate Action Plans?
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Population Density
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https://atlas.zensus2011.de/

Are cities on track to climate neutrality? ¢
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Albarus, I. et al. (2023). Carbon Balance Management, under review
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How to spatialize a Climate Plan?

Quantification | Spatialization
L X X
ICOS Gities

Ivonne ALBARUS, Mapping of future emissions based on city Climate Plans, May 24th, 2023
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How to spatialize a Climate Plan?
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Zoom residential sector in Munich

3 new residential areas
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Munich’s local urbanization plan
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Spatialized Climate Plan of Munich
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QGIS Plug-In: the Climate Plan Mapper

The Climate Plan Mapper is an integrated tool capable of mapping future
emissions based on city climate plans and urban development plans for the

cities of Paris and Munic

@ *Untitied Project — QGIS
Project Edit View Layer Settings Plugins Vectar Baster Database Web Mesh Progcessing Help
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PARIS - Inventory and Targets

MtCO./year Halve energy consumption GHG emission targets for Paris per sector
+
30
100% renewable energy 8,0
o - i 7;0 s e e
. ‘o ] - -25% -50% -100%
| n | 5,0 1
S s e e e . g 4’0
3,0
) ‘ § : 2’0 -
C— : 1,0
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High resolution dynamic inventory ¢

By integrating millions of data, CO, emissions from different {é}

Dynamic

anthropogenic sources (energy, residential, transport, waste, o 'g';;;’fv "
tertiary and industry) are compiled every day since 2018 sarth ‘

Data mining Map generation Map dynamisation
44 million buildings 635 000 individual Spatialized GHG emissions Ngarfrsal twlrne rlnroflle algonthtms
- 1,6 million companies building energy timati ased on local measurements
Extensive use of open 1.6 mill K d 2 estimation 7
data (more than 60 ,6 million km roads consumption ) o ) )
databases) s ‘ Yo L TSR Spatialized time profiles
7 & &

1% Cerema Automated download
and ingestion => always

GE@RISQUES up to date
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Courtesy of Jinghui Lian, 2023

ICOS Gities origins

Ivonne ALBARUS, Mapping of future emissions based on city Climate Plans, May 24th, 2023 earth



ey il o Tola W s \B)Y ~a7 g0 o

":‘.. ‘?\\ I T ......an—.—s o -‘ ,.-.1 xi
: 3;5;.;5:5?‘%1;&;?4;4_54 715 k 5 .#m

115 T Se— —

meall o
CLEMAS a--
L--l '

— = '
_-lyéé!i

e e—- '-'
) = < .}

TR L T

; d‘l En
= i L]

= L A5S &S s .= =
HBTH R e n o
A LR s ‘88 ER| lanCun e
s M —— W r— —— e . : !

s TRTIR TR T B R
” -'.!', EE HE BN NN e ey ==

TR }l ..'-! !!—" !'!v."'! [ A n 1 '. (] ] .""u.
253 e B N —— i L § 2o B "'ﬁ : .'f‘ \




Targets for the residential sector in Paris

-33% -50% ‘
energy energy
consumption consumption

Renovation of 1 million dwellings by 2050

8

5 000 social 40 000 private
dwellings/year dwellings/year
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Renovation rate: from energy to GHG

~ Nb dwellings F+G / km2
in 2020

L 0,04 - 0,49
[0 0,49 - 1,15
Ml 1,15 - 3,07
I 3,07-12,84

[ 12,84 - 488

A renovation rate of 3% year? can result in
1 B oo S o . .
Number of buildings per km? with an energy a 50% decrease fr.om 2019 till 203(.) ".1
consumption of more than 330kWh/m?2/year energy consumption and GHG emissions.
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End of fuel
powered vehicles

The Paris Climate Plan foresees two major
agressive objectives :

» Ban on diesel vehicles from 2024,

» Ban on gasoline vehicles from 2030

Phasing-out in:

2019 l 2021 l 2023 l 2024 | 2030
Target:

Non- 4 2 L 100% clean
classified . S vehicles
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Paris Traffic Sector

Polynomial forecast
vVersus

Application of the Paris
Climate Plan
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Traffic: End of fuel powered vehicles by 2030

The Paris Climate Plan foresees two major objectives :
> Ban on diesel vehicles from 2024,

» Ban on gasoline vehicles from 2030

ffCO2 emissions ka/m2/year
B o-0,15

Bl 0,15-049

Bl 0,49-0,97

" EM057-16

15244

B 244 -3,56

I 3,56-5,12
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[1823-21,49

[ 21,49- 33,04 origins
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Targets in the tertiary sector in Paris ¢

French National Law from Oct 2019 requires:

floor area greater than or equal to 1,000 m? => reduction of final energy consumption in existing
tertiary buildings of at least: ‘

» 40 % by 2030,
» 50% in 2040 and
» 60% in 2050 compared to 2010.
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Offices have the biggest contribution

Tertiary space occupation in Paris (m?)

Education

Tertiary energy consumption in Paris

6 000 000 000 1800
1600
6856878 11,7% 5003082 8,5% 5 000 000 000
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Tertiary buildings and CO, emissions

kgC0O2/m2/y in 2020
I 0,001 - 0,063
I 0,063 - 0,229
B 0,229 - 0,447
B 0,447 - 0,76
B 0,76 - 1,141
B 1,141-1,893
1,893 - 3,268
3,268 - 5,732

20 km
aal : J i & A 5,732 - 10,411 T — A
R, . 10,411 - 306,655
Share of tertiary areas consisting of
buildings with more than 1000 m?

I C 0 S Cities origins

Ivonne ALBARUS, Mapping of future emissions based on city Climate Plans, May 24th, 2023 .earl:h




Spatial heterogeneity of total GHG
emissions in the Paris metropolitan area

Total tCO2e 2030
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Take-Home

» Cities are heading the right direction but are too slow
 High spatial heterogeneity across the metropolitan area for each sector

« Atmospheric networks will need to consider future GHG emissions and not
only urban spatial expansions

Outlook

« Definition of an optimal atmospheric monitoring network
« Scale to further cities
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Decreasing trend in urban CO, emissions ¢

* The overall decreasing trend during 2005-2021 is ‘
mainly linked to reductions in the residential and

AirParif TNO(6km) TNO(1km) industry emissions
Carbon Monitor Prior (Origins.earth) & Staufer et al. o _
50 « The annual CO, emissions declined at a rate of
o~ ~2% per year from 2016 to 2019.
O
O 45 1 « The COVID-19 pandemic in 2020 led to a 12%
= T emission reduction with respect to 2019.
S 40 - I (Boxplot; a postefiori) « The annual emission in 2021 rose by 5%
o S N L S £l = & compared with 2020, but remains below the pre-
E . \SyauT et A, 2010) COVID-19 level in 2019
o i
S e 1 * The emission decrease in 2022 is mainly linked to
O 4 less heating because of warm temperature and
30 1 energy crisis in winter

2006 2008 2010 2012 2014 2016 2018 2020 2022 | |
The agreement among the various estimates of

Jinghui Lian et al., ACPD, 2023 the annual fossil fuel CO, emission is within ~10%
https://doi.org/10.5194/equsphere-2023-401

I c 0 S Cities origins

Ivonne ALBARUS, Short-term versus Long-term monitoring of urban GHG emissions, May 1st, 2023 .earth



https://doi.org/10.5194/egusphere-2023-401

