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NOTES FOR SEMINAR ATTENDEES

* Remote attendees’ audio lines have been muted to minimize background noise.
For attendees in the auditorium, please silence your phones.

* A question and answer session will follow the presentation.

* For remote attendees, please use the “Chat” feature to ask a question via text to
“Host.” For attendees in the auditorium, please raise your hand and wait for the

microphone to ask a verbal question.
* The presentation slides will be posted on the MWRD website after the seminar.

* This seminar is pending approval by the ISPE for one PDH and has been approved
by the IEPA for one TCH. Certificates will only be issued to participants who attend
the entire presentation.



— Ashish Sharma, Ph.D.

Adjunct Professor/Climate and Urban Sustainability Lead,

Department of Atmospheric Sciences, University of lllinois
Urbana-Champaign, lllinois

In addition to faculty positions at UIUC, Dr. Sharma holds a joint
appointment as a Climate Scientist at Argonne National Laboratory.
He received a Bachelor's degree in Electronics and Communication
Engineering from Jaypee University of Information Technology, a
Master of Science and Ph.D. in Aerospace Engineering from Arizona
State University. Dr. Sharma has expertise in atmospheric sciences,
focusing on regional climate, air quality, and assessing adaptation
and mitigation strategies. Through collaborative research across
science, engineering, social sciences, and policy, he studies
environmental justice issues including heat, fog, air quality, and high-
impact weather. He is a fellow of the Royal Meteorological Society.
He serves on the Trust for Public Land's Natural Solutions Tool
advisory committee (2022). As a co-author of the first climate action
plan for the Chicago metro region (2021), he has received numerous

awards, including the American Planning Association Merit in
Sustainability Award (2022) and the Center for Climate and Energy
Solutions Climate Leadership Award (2021).
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Growth of DPI Climate Ecosystem

Fundamental

Bringing
Climate
Science Do

Current project on EJ

3 to Earth

2

o On-going industrial

o 5

< p rOJects

1 Current project on
atmospheric science

Working with federal agencies, industry and academic 11 DPI Climate reposted and rmde:lmg.
partners to build a climate intelligence ecosystem that 2\ife Community Research on Climate and U... @Crocus. — — — —

"’ N 2 CROCUS was well represented in D.C. today during @£ . . . .
transislesstate-orhe-attclimate:sclence toprovide focused Urban Integrated Field Lab meeting via @doescience . Climate Science/Climate Modeling
solutions and services and update critical policies to guide participants spoke to the work and progress both in pe

virtually. It is incredible to think we are moving into yea
climate-resilient decisions

work! @argonne

What we do

* Basic and applied research

* Climate consulting practice

* Empower climate-resilient communities
® Environmental policy

Translational

DPI Climate Ecosystem Tree

https://www.climate-dpi.org/
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AGU Advances

Commentary & OpenAccess © ® & @

The Need for Urban-Resolving Climate Modeling Across Scales

Ashish Sharma ¥ Donald J. Wuebbles y% Rao Kotamarthi y¥,

First published: 26 January 2021 | https://doi.org/10.1029/2020AV000271 | Citations: 1

Framework for Integrated Urban Research

Urban-resolving Models
across Scales

Studying via multiple lens!

Impacts, Risks Outcomes
& Vulnerability and Solutions

Drivers of Change

* Climate change

* Economic development

* Population dynamics and
mobility

* Urbanization

« Governance, equity ($,
opportunity) and health

* Emerging technologies
(autonomous vehicles,
Al-assisted learning, etc.)

Critical Issues / Research Strategies

 Effects of urban systems on
climate at different scales

 High resolution climate models

» Representation of cities in climate
model

» Scale-resolving urban land cover
and urban processes

« Future evolution of the urban
landscape

» Observations: data & analysis

Critical Considerations

* Irreversibility of potential
impacts

» Adaptive capacity of
sectors and urban assets

* New science and
analyses toa evaluate
interactions among
natural, engineered, and
social and behavioral

urban subsystems

Critical Evaluations

* Viability / co-benefits /
trade-offs in evaluating
outcomes

* Effects on social
systems and equity ($,
opportunity, health, ...)

* Effects on finance and
governance

* Effects on natural
resources

Sharma et al. (2021) AGU Avd.



CE® Urban climate research capabilities

Bridging urban scales: multiscale modeling
« global <—> regional <—> local <—> hyper-local
 heatislands, lake breeze, heat waves, air quality

Numerical modeling
« data assimilation, subgrid variability

Urban meteorology + AQ forecasting

Urban adaptation and mitigation strategies
e green, cool, and photovoltaic roofs
e energy consumption, vulnerability analysis
* nature-based solutions for heat, air quality, and flooding

Urban climate action plans + policies + transdisciplinary research

Other focus areas...
« urban climate + crime; machine learning
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S0E Urban systems

Flooding Heat Housing Marginalization
Stress Food security Tornadoes
Gentrification Jobs Deterioration

Variability

Current Urban Environment
Resilient Urban Environment with Adaptive Choices

Low Urban Heating

St ressed Lake breeze

High Urban Heating

High Energy Stress Al

2% B
=N

Benefits G 0 a I

e Low Urban Heating Impacts
e Reduced Energy Consumptions

10

19.9%C

2.4°%C



Urban systems: Multiscale, interdependent, social, natural and
engineered complex systems.

Visualization: Miranda and Sharma

* Improvements in urban boundary layer processes.

« Fundamental and translational research that uses science
to serve the society.



Bridging urban scales

C|ty -scales
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Urban ‘plume’ Feedback

——
——

Human Thermal

Comfort
+ Temperature
e * Humidity
Rguﬁ’rf;? + Mean Radiant
: A - Temperature
e \ 4 S—r ‘.‘ + Wind Speed
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* Need tools with which large- and small- cities will benefit.
« Complicated models to train simplistic models.



WRF

Vertical scale interactions
IN urban areas

Atmosphei’é c I_
—————————————— oupling == mm = = = ————
Atmosphere Land surface

UCM
Urban land surface modeling

Land surface

ﬂ -
Sub-surface :
;
Land surface rN ) Hydrometeorology
----------- Coupllng ----.---.---------
N/ Biogenic CO, exchange
Sub-surface (ecosystem services)

Process-based
Photosynthesis and respiration modeling

Li and Sharma (in prep.)



Computer (climate) urban models

Regional-scale models

City-scale models

PMV
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Neighborhood models

(2 m resolution)
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Conry et al. (2015)



Atmosphere

Urban heterogeneity

Land surface

Sub-surface

A. SURFACE-ATMOSPHERE INTERACTIONS

+ HIGH URBAN HEAT ,
('SENTRAINMENT

5"'|,T AEROSOLS

AEROSOLS

42.5 N

42.0° N

41.5" N

Heat islets

Temperature

. 30

M -

Article in prep.

Esri, HERE, Garmin, © OpenStreetMap contributars, and the GIS user community

Road/Streets
(10.4 %)

Water
(0.6 %)

Undeveloped
(4.3 %)

Urban parks
(13.0 %)

Agricultural
(32.9 %)

Transportation
(4.0 %)

Industrial
3.7 %)

Institutional
(3.6 %)

Commercial
(3.2 %)

Residential
(24.4 %)




Arctic Qutbreak
L8 jet stream
L
extreme
lake-effect
sSnow

evaporation

stratification
WINTER

Urban heat island
+ heatwave
interactions

Regional interactions

inter-lake

— P

B. LAND SURFACE GRADIENTS

Urban land surface properties
— surface roughness
— urban fraction

— albedo

— thermal storage

— evaporative cooling
— heat capacity

CHICAGO

LAKE MICHIGAN

AGRICULTURE — BREEZE
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SUMMER Sharma et al. (2018) Earth’s Future

Temperature at O'Hare airport
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What solutions do we have?



NOE Solutions to mitigate heat and flooding

C. HUMAN ADAPTIVE GREEN
INFRASTRUCTURE INTERVENTIONS

+ LOW URBAN HEAT
MITIGATION
+ REDUCTION IN URBAN STRATEGIES
BOUNDARY LAYER HEIGHT

CLIMATE ACTION PRIEAN

FOR THE CHICAGO REGION

- GREEN ROOFsS
- COOL ROOFS

URBAN BOUNDARY - PHOTOVOLTAIC ROOFS

— e

Urban forests

v Technological-engineered-ecological mix of urban solutions.



©r@ Urban solutions
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« Decarbonize energy & transportation sector and
promoting public transportation

« Enforcing regulations on emissions from industries
and vehicles

 Nature-based solutions (heat + air quality + flooding)

 Improved urban planning + urban design
(urban landscape)

Smart grid
interfaces

4
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Energy transfer Vehicles
systems

Climate Change



Let’s look at a few of these
solutions and how different tools
can help us make decisions!
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Green/cool roofs

Built fraction
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Sharma et al. (2018) Env. Res. Lett.
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SKIN TEMPERATURE K
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Sharma et al. (2018) Env. Res. Lett.
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‘ Rooftop solutions: Transport OR photochemical processes

h are domi t? Ozone: Conventional roofs
2.7 1

0.3 - ‘ Wl
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SKIN TEMPERATURE K
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Atmosphere

©P@ Urban vegetation — trees, urban parks forests, etc. e

Sub-surface

. CO, dome

Carbon exchange
in urban areas

= = . 50
ﬂé mé .‘..‘. .',“ >z . 'l. £
— g

NEE = Ry, - GPP Heatwaves High heat Irrigation Irrigation
(net exchange) (drought) (moist) (excessive)

* Passive impacts from heat and elevated background
CO, level alter growth of plants. L etal 0. Adv Model. Earth yst, 2023)
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High spatial
variability

Active CO,

sequestration In

urban parks,
followed by

vegetated land in’
residential areas.

Net ecosystem exchange (NEE)
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Li et al. (J. Adv. Model. Earth Syst., 2023)



©F@ Solutions at scales it matters

« A physical-informed machine learning framework to estimate
street-level environmental stressors

Temperature deviation from areal mean (hourly) LIDAR point cloud dataset (ILHMP, 2018) Weather stations and nodes around Chicago area
42°N : .
. - Sl [EEMUrbanized area | W
. * ninE A BN City of Chicago -
43 N ‘ . . ° . a | : é:anetwork
T . © MESOWEST
e [ e LCD .
41°55'N [T
41°50'N a2’ N E
" “sife ool
> &6 o :
41°45'N g . .
. . ® -
a’ N o >
89 W 88 W 87 W

° { C Y S s .
4 1 40 N DSty o . Y Source: Esri, Maxar, Earhslar Geographics, and the
- GIS User Community

87°50'W 87°40'W 87°30'W

Li and Sharma (in review; JAMES) Li and Sharma (in review; ERL)
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Elevation

* LIDAR data at an exemplary street block

(a) ® Unclassified
© Ground
Vegetation - low
Vegetation - mid
© Vegetation - high
® Building
Noise

3D view
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240 2D view

220

Mis-classification
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Li and Sharma (in review; ERL)



@@ Urban informatics

Street-level
observation network

ﬁ@@ﬁ :
Fﬂﬂ;!!gmiﬂ:ll_\l

~ Urban core

Urban
Weather Forecast

WRF/urban modeling framework

Machine Learning

Gaussian Process Regression

« Forecasting street-level temperature via data fusion of urban informatics




Street-level temperature estimation

Street-level air temperature at resampled locations
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meter street-level air temperature using

* Downscale 1-km climate prediction to sub-
machine learning.

Li and Sharma (in review)



©®®  Address Urban Planning issues at street scales

Area along the freeways, no shading, is hotter

Temperature deviation from spatial mean Q)
1
0.8
0.6
41°47'30"N §
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= 5 | 15/ 8.4
; -0.6
41°4630"N L
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ongitude
Commercial corners are hotter Street near large urban parks is

Area with dense vegetation is cooler. Li and Sharma (in review) cooler



e HIiTAB-Chicago:

Helght map of Trees And Buildings for the City of Chicago

Tree canopy coverage

(a) This study (b) NLCD TCC 2017
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Open source data available at:
https://doi.org/10.5281/zenodo.10463648

Li and Sharma (in review)



Urban products/tools



3D visualization




e Applications
« Shadow impact of two buildings on Millennium Park (3-5 pm)

Layers
8 pureParks

8 pureRoads

8 pureWater

7
9 4bb,bl344300351506 a /
21 1,

22 "up”: [

23 0.016979672014713287,
24 ©.5363814830780029,
25 ©.8438048362731934
26 ]

27 }

28 1

29, "knots": [

30 "pureParksI" R

31 "pureWater"”,

32 “pureRoads”

33 1

34, "interactions": [

35 "NONE",

36 “NONE",

37 “NONE"

38 |

39 b

40 "plots": [],

41, "knots": [

42, {

43 "id": "pureParks",

44 "integration_scheme": |
45, {

46 "out": {
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e Applications
« Shadow impact of two buildings on Millennium Park (3-5 pm)

Layers

pureWater
shadowToSurfaceM
shadowToSurface
whatifSurface

shadowBuildingsM

“camera”

"position": [
-9754472,
5115ee1,
2.876573974609375

"direction”

“right": [
-360.5781555175781,
-3128.7470703125
2076.573974609375

"lookAt": | : M———7 T | [ ] || . \
-280.4845275878906 A\ /l il | ‘ | \ = AN
-598.5999755859375 A N £ ! —i o 3 i \ \
466.6234436035156 \ S\ —

"up®: / /) BN T - B 1 1
9.016979672014713287, & [ ] ‘ ‘ ,J [T = I \ \
0.5363814830780029 | [ I ‘ ‘ ; 00| R YO O \ N
0.8438048362731934 C ‘ | , : — .
|
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Applications

« Shadow impact of two buildings on Millennium Park (3-5 pm)

Layers
pureWater 1
shadowToSurfaceM
8 shadowToSurface
i

o
whatlfSurface

shadowBuildingsi

B icelube] = = &

"components”
"map": {
“"camera”
"position": |
-9754472,
5115ee1,

2.0876573974609375

"direction"

“pight": |
-360.5781555175781,
-3128.7470703125
2876.573974669375

"lookAt" fi : - {
-280.4845275878986 | N/ [ - \ )
-598.5999755859375 \ ] - ! | = —_ i ]
466.6234436035156 :

] | W f | [

Bt T

et ; B i
4713287, | L
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Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

ssssss

aaaaaaaa



Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

Layers

IES
P nts"
“map"
"""""""""
"position"
9753739
5117375.5
76.3321
"direction’
"right"

-5756.0478515625
-4202.9482421875,
76332.125

"lookAt": |
-5756.08478515625,
-4202.9482421875,

73332.125

"up"
2,

)
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Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

Layers

8 water
2 parks
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99999999
76.332125
"direction"

n
"pight": |
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Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

Layers
wate
8 paris
8 buildings .'
qbwﬁ ®

s
map" .
"camera": {
"position": |
-9753739,
5117375.5,
76.332125

1,
"direction":

“right": |
-5756.0478515625,
-4202.9482421875,
76332.125

“lookAt": [
-5756.0478515625,
-4202.9482421875,
73332.125
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Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

mponents"
ap"
""""""""
"positi
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"right"
=5 .0478515
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Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

L 2
2y
3y
4 v
5 "camera":
6. "position": |
7 -9753739,
8 5117375.5,
9 76.332125
18 1,
i1, "direction": {
1T "right": [
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15 76332.125
16 1.
7y "lookAt": [
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19 -4202.5482421875,
2e 73332.125
21 1,
22, "up®: [
23
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Applications

 WRF temperature data at the street and building levels.

« Combining 1 km and 250 m resolution climate simulation data

Layers
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“"components":
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Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

Layers

water

parks

buildings

wrf

b
[ 6 8 1 1
a 2 3 4 5 6 7 B8 9 10 11 12

PN uccfube] = =
;

1

"components™:

"map”: {

"camera":

"position": |
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"direction”: {

"right": |
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-4202.9482421875,
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"up": [
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1,
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Apply Grammar EBRERGIY

m

if 25 |1

IE
\. i 2 g O]
' il 5 keE
: e e SRS SER
~ . Tl “.ﬂl on =
R a2 EE A | e e
w b\ 1m=.ln ‘-—-
i -} aam -l'ﬂ: P~
1 1=l - t.ﬂ:v-! M T
NEL 323::-'2:!"- =S
= “leaNz < ;"- == =m » — 17
Y Al IV E:‘-"‘. :nnr:iu:;q.. P -
e Ty
e omasriEn. =udid (INEENEEY CE s
‘Ea%. ANANE. 83 FALEI FERDEEESMS IS
;= REIEAYE. | "N 1l SSE~20N Y —
pagz=) me B IRBEERS W &
mEaccuELGENE P ISEEImANM o
CrhesmuliEL- Y.Ea] CEESERERE, B
e T R H l“.nf=i{"_ll_=l .
vum=* 564 =05 I ‘
[ EPOULERG | et T
~ LN B T T e b
il | '[ “'i H, |
r} ‘ - || --.
. - (.} r. ..
i...-. ' -"| I |‘|‘ d 3 [ )
“l e s ¥ n i

é:"_‘
a3
-

[
22
Syats

i

i |

i

n
n
[
g




Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

Layers
2 water
8 paris
B buildi ®
& buildings 0 2 3 & 6 T B 0 2
wif -
o 2 It 8 9 1

“components”:
"map"”: {
"camera": {
"position": |
-9753739,
5117375.5,
76.332125

1.
"direction": {

“right": |
-5756.8478515625,
-4202.9482421875,
76332.125

“lookAt": [
-5756.08478515625,
-4202.2482421875,
73332.125
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2
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Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

“components”:

"map": 1
"ca

era”: |
"position”: |
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5117375.5
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1s
"direction": {

"pight": |
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76332.125

"lookAt": |
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Applications

 WRF temperature data at the street and building levels.
« Combining 1 km and 250 m resolution climate simulation data

Layers
wate \
parks ‘
buildings s .“
: _Q
12 =

"position": |
-9753739,

5117375.5,
- 76.332125
18 1,
11 "direction": {
12 “right": [
13 -5756.8478515625,
14 -4202.9482421875,
15 76332.125
1

"lookAt": [
18 -5756.8478515625,
19 -4202.9482421875,
73332.125




Environmental Justice using Urban Scalable Toolkit

Income analysis

The Medium Income in Chicago, 2000

Legend
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Here, the user will be able to explore

different kinds of data, such as statistics
and the social vulnerability index.
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Near Real-time (NRT) Climate/weather products/tools

« Weather and Air Quality forecasting
« 3to 1 km regional scale
« 250 m to 100 m to street-level forecasting (~m scales)

* Environmental justice (EJ) toolkit

« EJ toolkit + machine learning street-scale weather and air quality
forecasting



008 Urban Flood Forecasting Model

* Develop a high-resolution coupled hydrodynamic model to visualize flood
propagation, identifying fine-scale flooding scenarios.

* Decision support system for early warning flood forecast system

* Engineered and nature-based solutions to mitigate flooding in urban cities.

Stream Gauge Topographical Dry Weather Rain Gauge Forecast WREF Forecast
Stations Data Flow Data Stations Validation Global Forecast

Early simulation of flood inundation maps -
flood propagation in the Chicago Region

Observation data

Dynamically
«— Downscaled <— Rainfall Forecast «—
Station Data

22FEB2000 00:00:00

Hydrological
Model (1D Model)

Identification of
Flooding nodes Crowdsourced
Data Nature Based
Solutions
Flood Inundation
Mapping
(Hydrodynamic Flood Risk
Model) Management
v A4
I' Model Flood Inundation
> S = Maps for affected
t Validation = Feedback

regions

Mechanism



Few flagship projects!



Helping utilities plant trees and avoid grid failures

Modeling sketch Scenario 1:
Two row
Heat exchange Densely vegetated
Xg Troof \
L Evaporative cooling o
H Ts
8, Tree shadin
Thir Scenario 2:
* Stre One row
et Tall trees
R <
w 3

J

Metrics
o Cooling/heating degree days
o Heat mitigation efficiency
o PMV thermal comfort index

Scenario 3: :
Shrubs with transmission |

() comed’

AN EXELON COMPANY

Year 2030 minus year 2020

Development intensity

B Densification
B New urbanization
~ Unchanged
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Afforestation will mitigate or offset hotspot
warming.



P

Urban science Is not just modeling environmental topics and
iIssues

It IS also about

other complexities related to societal & infrastructure
ISSues.

We need to address them in an integrated fashion!

Let’s see few examples...



Urban Coupled Infrastructure System framework

Exogenous drivers affecting
human and social infrastructure

i§<\m

/

Exogenous drivers affecting natural
and human-made infrastructure

NSF Partnerships for International
Research and Education (PIRE)

RU: People who rely on the natural infrastructure to
generate livelihoods and well being.

PIP: People who make decisions about how to allo-
cate shared financial resources (e.g. taxes, user fees,
etc.) to fund shared infrastructure

Pl: Facilities and systems that are collectively owned
that transform materials/information. Hard: Built envi-
ronment, e.qg. roads, dams, canals. Soft: Instituions
(formal regulation), norms, legal structures, codified
knowledge

NI: Abiotic+Biotic elements and their interactions cre-
ate ecosystems that support populations of desired
species, resource flows (e.g. water, air, minerals etc.).

Working with interdisciplinary scientists...



How can decarbonizing the
transportation sector make cities
sustainable and resilient?




©®®  Dpelhi, Bhuvneshwar, Pune

as a testbed

Urban transportation CO emissions (yearly)
Carbon monoxide emissions for RCP8.5 :‘n teragram (Tg) [b]

0.4

Qur PIRE project
vision for
accelerating climate
mitigation efforts by
adopting clean
transportation for
the Delhi region
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PIRE vision for Convergence
Sustainable Urban Research

Accelerating clean transportation and mitigating climate change

THRUST 3
Transportation-
- - Air Quality
~ ~ < _| Coupled
THRUST 1 ISnfr';astructure
stem
Urban y
Climate (TAQCIS)
System ~
\

Science gateway and
stakeholder engagement for
increasing public awareness
and enhancing their
decision-making

Create
science-based
clean
sustainable
transportation
policies

Customized education
modules aim to change
behavior, adoption of
clean transportation (EV)

THRUST 2
Transportation
and Human
System

Brings
together
tools and
systems
currently
working in
isolation

THRUST 4

Education
System

Current: Air quality management approach
Graded Response Action Plan (GRAP)

o

High pollution
alert
nooon fooon
Interventions Government
lifted reacts
Alert level
passes

Proposed: PIRE-based proactive system

Air quality
measurement including
electric vehicles (EV)
use, transportation use
and patterns

(—>

N\
00000
Chénges in Government proactive
human behavior < and continuous policy
and resulting air investments in air
quality changes quality measures




D€
(CLEETS) NSF-UKRI Global Center

CLEETS Test-beds

South Wales &
West Midlands

Great Lakes
Megaregion

(I

Research networks with
built-in long-term support

Differences in travel behavior
patterns, governance create
fertile ground for analysis

Complementary science
strengths, needs

UK
i Pakistan
Turkey~ -

For more information, visit:
https://www.cleets-global-center.org/
@CleetsGlobal and @DPI_Climate

Kenya
Rwanda - i India

. P/T;lailand
Nifeley

Indonesia
— el /‘ Australia/“
[ UK partners South Africa .

scover E UNIVERSITYOF d
@/\//F@ l.é BIRMINGHAM [L@UROBUNE NCAR | Manonacenrenror |

UNIVERSITY

PRIFYSGOL
CARDY®

PART OF THE UNIVERSITY OF ILLINOIS SYSTEM

UNIVERSITY OF

ILLINOIS CHICAGO = P

UNIVERSITY OF

ILLINOIS

URBANA-CHAMPAIGN

% Arizona State
University

Clean Energy Systems: Coupled Infrastructure Systems (CIS)

<

Clean Energy and Equitable Transportation Solutions

CLEETS

research plan

Global Center

THRUST 1

Clean & Equitable
Transportation

« Travel demand
management and

THRUST 2

Transport Energy
Infrastructure

* Transport
decarbonization

THRUST 3

Climate
Change

+ Climate
simulations of

CECV adoption coupled with meteorology and
. User electrical air quality
behavior-aware ELED + Clean transport
optimal and * Hydrogen-based vulnerability
equitable fleet decarbonization assessment
operations « Developing a » Preparing road
+ Develop emission regional circular infrastructure to
trajectories and economy avoid road
future emission hazards for
projections CECVs
|

CROSSCUT THRUSTS
I |

Decision support tools for EJ/CJ

| Public health and economic impa

ct of decarbonization pathways ‘

Data and cyber security

Governance and policy

|

Environmental
justice

@ Just energy
transitions

OUTCOMES

@ Education Community

New
policies



https://www.cleets-global-center.org/

DOE Office of Science:

urban integrated field laboratory

«_—

CROCUS

Community Research on Climate & Urban Science

https://www.anl.gov/crocus

Led by Argonne, with 12
academic and 4 community
partners

16-County wide study region
around Chicago, in three
states

Results specific to the region
plus methods that can be
used elsewhere

$25 million over five years

A2, U.S. DEPARTMENT OF

YENERGY

2
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! ] \
d & Cda 9)13
- ”:DT o %{Lq N L= Zﬂ \
& 1 ' 7]
‘ a 5 | =1 Humboldt Park
T ~ T Puerto Rican
Ly 0 Agenda)

D Partner Community .

[] city of Chicago <} b el
Current DOE ; 4 3 (BiG)
Disadvantaged Community | Tt
(2022) g b )

TNC Cook County Urban - ; }

Greenprint (2022) : Alasz

High Flood Risk Target A ? o \

| High Heat Target
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(Greater
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Argonne &3

NATIONAL LABORATORY

Climate Science Through the Lens of Community a2« crocus

Community Research on
Climate & Urban Science


https://www.anl.gov/crocus

==kddressing Scales in modeling and observations

FEEDBACK LOOPS

Modeling Approach
Street scale UES3:
(O10°m) OpenFOAM/
nekRS architecture, ML/AI,
Lidar urban representation,
urban solutions

Neighborhood scale: USSYM Regional scale:
(010?°m) UCM+BEM+BEP, E3SM-URRM
Hydrology, chiSIM, ELMs, (010°m) ELM

borrowed WRF-capabilities, ’
WooATT (g e

. PNy
Multiscale Simulations @

defining scenarios and
Hypotheses @\7 community priorities

Observation Approach

Microscale: Sage and Eclipse nodes
(temperature and RH), Intensive BGC
(e.g., soil moisture, sap flow), PocketLab

Plot to Urban scale: Radar
systems, AERI, Lidar, remote
sensing, hyperspectral imaging

interactive visualizations, course-based
undergrad research, citizen science o

Process Data alol]

assessing outcomes,

: o LA prioritizing solutions for
Multiscale Synthesis % %69) equity, EJ and energy

QUANTITATIVE KNOWLEDGE FOR EXTENSIBILITY AND GLOBAL IMPACT



®®%  CROCUS Deployment

Conc. (ug/m~3)

CROCUS NEIU Node (WO08D) - Vaisala AQT-580

80

(=]
o
|

s
=}
1

20 A

Canadian wildfire smoke

— PM 2.5
— PM 1.0

=  CROCUS Locations Q

nitial planned deployments

= Chicago State
== Scott Hall, Northwester
= UIC Patio

= Harper Court

= NEIU Rooftop

=~ ATMOS

= NEIU CCICS

Champions
© Museum of Science and industry, Chicago
© Jardine Viater Purification Plant

© Shedd Aquarium

© Eugene Sawyer Water Purification Plant

Community locations
© Kells (George) Park
© The Green Living Room

© Tuley (Murray) Park

Other potential sites
© Paintbrush Prairie Nature Preserve

© Fermilab

O Stickney Water Reclamation Plant

© Big Marsh Park

© North Park University - NASA Commection.

O Negaunee Institute for Plant Conservation S.

NU Current sites
@ Indian Boundary Prairie
@ Garfield Park Eco-Orchard

@ Academy for Global Citizenship and LeClaire.
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Takeaways:
Making cities and communities resilient!!!

Fundamental = Applied = Translational = Collaborative research

Climate change impacts are disproportional in cities.

Bridge scale gaps: regional <—> local <—> hyper-local

Design tools for specific science questions and research needs.

One solution can’t fit all > Need a mix of solutions.

Multi-disciplinary and multi-stakeholder engagements for actionable research-
based, cost-effective, sustainable solutions.




008

Thank youl

Ashish Sharma

Email: sharmaa@uillinois.edu

Twitter: @A_Sharma007; @DPI_Climate
https://www.climate-dpi.orqg/



mailto:sharmaa@uillinois.edu
https://www.climate-dpi.org/
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