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1833 Chicago grid 

was laid out with 

exceptions for 

important Native 

American trails and 

villages. 

“The interstate highway 

system, it’s mostly old 

Indian trails”

The Indians marked the 

way, and we just follow, 

with the railroads and 

roadways. 

They created the 

blueprint for Chicago.”

Historian Susan -Sleeper



Population 

Total Residents Population 8.59 m

Surface area of the megacity (km2) 10,544

Population density (N°/km2) 830.4

Current population growth rate (%/year) 0.82

Population in informal settlements/ slums (N°) N/A 



Climate 

Climate type (description) Continental Climate: Warm Summers (23.3 °C in July) and Cold 
Winters (-6 °C in January)

Annual average rainfall (mm/year) 960-1,060

Duration of the dry period if exists (months) 4-5 – Low rainfall 

Type of floods in the megacity 
Pluvial(heavy rainfall flash flooding) Fluvial (stream/river 
flooding), combined sewer overflow events 

Daily average air temperature (°C) ~10-12 °C
Heat Island Effect (Yes/No, explain) Yes, ~ 1.7-2.8 °C difference 



Urbanism
Metric Value / 

Status
Explanation

Green areas 
(km² and %)

~1,200 km² 
(8–10%)

According to CMAP’s ON TO 2050 plan, the region has ~300,000 acres of protected 
open space (parks + preserves)
• Forest preserves alone cover a large chunk — e.g., Cook County Forest Preserve 
has ~70,000 acres (~283 km²)
• In the City of Chicago, about 8.5% of land area is publicly accessible green space.

Nature-based 
solutions

Yes The MWRD supports green infrastructure—like rain gardens, bioswales, permeable 
pavement, green roofs—across the region.  
• CMAP’s regional plan promotes combining gray and green infrastructure to 
enhance flood resilience, improve water quality, cool neighborhoods, and provide 
ecological benefits. 
• The Natural Solutions Tool (Greater Chicago Watershed Alliance / TPL) helps 
prioritize where to deploy green infrastructure (parks, open spaces, GI) for climate 
resilience, equity, flood mitigation, and community health. 



Hydrogeological and Geophysical Characteristics 
Topography – Maximum/Minimum elevation above sea level in meters – 259/176 

Parameter Response (Yes/No) Explanation

Existence of upstream dams Yes Several dams exist along upstream rivers such as the Fox, 
Des Plaines, and DuPage Rivers. These manage floods, 
stabilize flows, and support recreation.

Influence of tides No Region is inland and not affected by ocean tides. Lake 
Michigan experiences minor seiche effects caused by wind-
driven level changes.

Land subsidence Yes (minor/localized) Localized subsidence due to historic deep groundwater 
extraction and settlement of compressible soils; typically 
<1 cm/year.

Saline groundwater intrusion No (localized brackish 
zones)

Freshwater dominates shallow aquifers. Deeper bedrock 
aquifers contain naturally saline water but are hydraulically 
isolated.



Water Supply 

Item Estimate (value) Notes / Source

Total annual water 
abstracted (m³/year)

≈ 1.28 × 10⁹ m³/year Based on 924 MGD total regional withdrawals reported in CMAP’s Regional Water Demand 
Forecast (current baseline). 924 MGD × 3,785.41 m³/MGD × 365 days = 1,276,667,978 m³/yr. 

Average daily water 
abstracted (m³/day)

≈ 3.50 × 10⁶ m³/day 924 MGD × 3,785.41 = 3,497,720 m³/day (CMAP baseline). 

Water abstracted from 
other river basins 
(m³/year)

Limited / no major inter-basin 
transfers quantified

The region’s dominant source is Lake Michigan (≈85% of public supply). Some local surface-water 
withdrawals exist (Fox, Des Plaines, Kankakee tributaries) and some communities rely on 
groundwater; CMAP notes limited switching to other rivers (Kankakee) in certain scenarios but 
does not report a single aggregated figure for transfers. Detailed inter-basin transfer amounts are 
not aggregated in public regional summaries. 

Annual imported raw 
water (m³/year)

≈ 1.09 × 10⁹ m³/year (approx.) —
Lake Michigan share

CMAP indicates ~85% of public supply is from Lake Michigan. Applying 85% to the 924 MGD 
regional total gives ~785.4 MGD from Lake Michigan → 785.4 × 3,785.41 × 365 ≈ 1.09×10⁹ m³/yr. This 
aligns with statewide Lake Michigan domestic pumpage reporting (~770–790 MGD range in recent 
annual reports). 

Annual exported raw 
water (m³/year)

Negligible / regulated; no large 
exports reported

Diversions out of the Great Lakes basin are tightly regulated (Great Lakes Compact). There are rare, 
specific exceptions (e.g., Waukesha, WI) but county-aggregated export volumes from the 7-county 
region are not reported as material. Most water use is in-basin consumption and return flows. (AP 
News)

Total capacity of 
impounding reservoirs 
(m³)

No single large regional reservoir; 
aggregated impoundment 
capacity for supply not reported

Northeastern Illinois is largely supplied from Lake Michigan and groundwater; there are many 
smaller impoundments, retention basins, and drinking-water storage tanks, but no publicly 
aggregated figure for total impounding reservoir capacity for raw-water supply across the 7 
counties was located in regional summaries. Larger storage is typically in distribution tanks and 
groundwater aquifers rather than large supply reservoirs. 

https://apnews.com/article/d48fd759aa91a010348dc3c7400237f6?utm_source=chatgpt.com
https://apnews.com/article/d48fd759aa91a010348dc3c7400237f6?utm_source=chatgpt.com


Climate Change Impacts 
Changing Conditions Impact yes/No/NA Details 

Sea level rise Not applicable Chicago is inland; however, Lake Michigan water levels fluctuate
dramatically due to climate-driven hydrology (precipitation, 
evaporation, winter ice cover). Although not “sea-level rise,” extreme 
highs can cause coastal erosion, shoreline damage, and flooding 
along the lakefront.

Extreme temperature Yes The region is experiencing increasing frequency, duration, and 
intensity of heat waves, with more days above 95°F (35°C). Heat-
related public health risks, increased cooling demand, and 
infrastructure stress are expected to worsen.

Water resource 
pollution

Yes More intense storm events lead to higher stormwater runoff, CSO 
events in combined sewer areas, nutrient loading, beach closures, 
and degraded water quality in rivers and Lake Michigan nearshore 
zones.

Groundwater level Yes, locally variable Communities in western and southwestern counties (Kane, Kendall, 
Will, parts of McHenry) rely heavily on deep and shallow aquifers 
already under stress. Climate change-driven drought periods can 
worsen drawdown, reduce recharge, and increase conflict among 
groundwater users.



Climate Change Impacts 
Changing Conditions Impact yes/No/NA Details 

Extreme rain events Yes (high confidence) The Midwest is one of the fastest-warming/fastest-wetting regions; 
Chicago has already seen 45%+ increase in heavy rainfall events.
Impacts: basement flooding, riverine flooding, saturated soils, and 
increased pressure on stormwater systems.

Urban floods Yes Chicago experiences urban pluvial flooding, especially in Cook, 
DuPage, Will, and Lake counties. Impervious surfaces, aging 
stormwater systems, and more intense rainfall combine to increase 
the frequency and severity of flash floods.

Water scarcity Partially/Emerging 
concern 

Lake Michigan service areas: stable supply due to Great Lakes 
Compact protections and the large volume of the lake.
Far west/exurban areas (Kendall, Kane, McHenry, Will): significant 
risk due to aquifer depletion and limited alternative sources. Joliet 
already moved away from groundwater due to shortages.

Intermittent water 
supply 

No for Lake Michigan 
communities; 
Potential Yes for 
groundwater-reliant 
regions 

Municipal Lake Michigan systems have reliable supply.
Groundwater communities experiencing rapid population growth or 
declining aquifer levels may face future supply interruptions or forced 
restrictions.



Climate Change Impacts 
Changing Conditions Impact yes/No/NA Details 

Air pollution Yes Climate change contributes to:
Higher ozone formation during heat waves
Increased particulate matter (PM2.5) from stagnant hot air masses
Strain on vulnerable populations with respiratory conditions
Impacted by Canadian Fires 

Invasive aquatic 
species 

Yes Warming waters and hydrologic changes accelerate the spread of 
species like:
Asian carp (silver carp/bighead carp) in connected river systems
Quagga & zebra mussels
Changing nearshore food webs in Lake Michigan
Climate change alters water temperature, currents, and nutrient 
regimes that favor invasives

Water infrastructure 
damages

Yes Climate impacts causing infrastructure stress:
Flooding of pump stations, tunnels, and treatment facilities
Heat-related stresses on pipes, roadbeds, and electrical systems
Freeze-thaw cycles damaging older buried infrastructure
Rising Lake Michigan episodes causing shoreline and intake structure 
vulnerabilities



Climate Change Impacts – Key Emerging Issues  
Changing Conditions Details 

Climate-driven lake-level 
volatility 

Extremely high and low water levels stress coastal protection, harbors, and drinking-
water intakes.

Increased algal blooms risk Warmer water plus storm-driven runoff may increase cyanobacteria potential in 
nearshore Lake Michigan (currently lower than other Great Lakes but projected to 
grow).

Energy-water nexus impacts Higher temperatures increase energy demand for cooling at critical facilities (pumping, 
treatment), increasing operational costs.

Environmental justice 
disparities 

Flooding, heat, and air pollution impacts disproportionately affect low-income and 
minority neighborhoods in Chicago and surrounding suburbs.



Thank you for your attention

NAME : Kuldip Kumar, Mary Ann Dickinson, Ashish Sharma 

INSTITUTIONS : Metropolitan Water Reclamation District of Greater 
Chicago; UIC-DPI  
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