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Why we forecast at the 

regional scale 

Long-range planning forecast is 

used to inform: 

• ISWS’ regional groundwater flow 

model

• Understand the larger water 

supply context

• Water supply and conservation 

planning, including the integration 

of land use and water planning
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CMAP’s latest population 

and employment forecast, 

DRAFT 2020

Projecting ~800,000 fewer people by 
2050 than the one completed in 2018. 

• Slow growth over past decade
• Declining birthrates and limited in-

migration 
• Removal of policy-based scenario that 

inflated numbers in 2018
• Using an entirely different tool



Recent trends in 
water withdrawals



Total withdrawals 
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29.6% reduction in 
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Municipal withdrawals by County
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Industrial, Institutional, Irrigation, and Commercial withdrawals by County
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Smaller scale Public Water System withdrawals by County
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GPCD
Average GPCD by county over time
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In this context, GPCD is 
calculated using total 
withdrawals by population. 



Forecast process 





Forecasting approach
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• Confirm facility location to improve the 
connection between water withdrawals and 
demand factors. 

• Assumptions about openings and closures

• Purchase network

• Well and intake water sources

Phase 1: Organize water data



Oak Park Country Club
- Facility address and well/intake points 

within the country club parcel
- Underlying land use: golf course

Parcels

Facility address point

Well/intake points

Parcels match

Phase 1: Organize water data



Avantara Long Grove (rehabilitation center):
- Parcels around facility point are industrial 

land uses
- Underlying parcel of well point is a park
- Aerial map and Google search show us 

Avantara Long Grove is to the left of the 
well point.

Parcels

Facility address point

Well/intake points

Parcels within 500ft buffer of point

Facility and 
well point are 
15mi apart

Phase 1: Organize water data



• Compilation of four different datasets

• Reviewed seller-buyer pairs to identify established 
relationships and odd pairings (such as inconsistent switching, 
physically impossible sales, buyer-seller reversed)

• Reviewed water volumes for orders of magnitude errors

• Incorporated Lake Michigan permittee volumes

Phase 1: Purchase network



Use CMAP’s Land Use Model

Predicts the future distribution of population 
and employment

Model considers:
• Accessibility (from CMAP’s travel model)
• Site attractiveness (profitability)
• Development constraints (natural, 

cultural, and local zoning)

Phase 1: Organize population 
and employment data



• Includes conservation trend to 
reflect known improvements in 
conservation and efficiency

• Reflects the significant amount 
of work that went into improving 
the geography of the data

• Methodology outlined in short 
report

• Data available for download on 
CMAP website

Phase 1: Develop county level forecast by 
sector

Sector Description

Municipal water supply ~250 municipalities

Domestic self supply ~35 municipalities and 
unincorporated county areas

Smaller scale public water supply ~220 smaller facilities serving 
subdivisions, mobile home parks, etc

Industrial, Institutional, Irrigation & 
Commercial self supply

~440 facilities



Phase 2: Advance forecast method

Sector Description Unit use forecast type
Municipal water supply ~250 municipalities GPCD forecast, derived with 

multiple regression

Domestic self supply ~35 municipalities and 
unincorporated county areas

GPCD forecast, derived with 
multiple regression

Smaller scale public water 
supply

~220 smaller facilities serving 
subdivisions, mobile home parks, 
etc

Land use-based forecast

Industrial, Institutional, 
Irrigation & Commercial self 
supply

~440 facilities Land use-based forecast

Power generation ~12 facilities Identify consumptive use and 
hold constant



Phase 2: overview
Geography:
Cook, DuPage, Kane, Kendall, Lake, McHenry, and 
Will counties

Time period:
• Past data: annual, 2000 to 2018/2020
• Future data: 5-year intervals, 2020 to 2050

Primary water data sources:
• IWIP, annual water withdrawals by well type 

and purchase network information, 2000-2020
• L. Michigan, annual net pumpage, 2007-2018

Forecast types:
• Unit use (GPCD), derived with multiple 

regression
• Unit use (land use based)

Five sectors:
• Municipal public water systems
• Domestic self supply
• Smaller scale public water systems
• Industrial, irrigation, institutional & commercial 

self supply
• Power generation

Water sources:
• Summarize by Lake Michigan, Shallow 

Groundwater, Sandstone Groundwater, Fox 
River, Kankakee River, Other River

• Purchased water
• Account for planned water source switching



Municipal public 
water systems



Municipal water systems

Dependent variable
GPCD: Average Annual MGD divided by population served.

Independent variables
Ratio of local employment to population
Median household income
Water price
Conservation trend
Weather (temperature and precipitation)

Community groupings based on social and structural 
characteristics



Variables
• Housing density per square mile
• Share of Housing units built in 1990 or 

later
• Tax base per capita
• Tree canopy 
• Lake Michigan service area
• Non-residential land use

Community groupings based on social and 
structural characteristics



Variables
• Housing density per square mile
• Share of Housing units built in 1990 or 

later
• Tax base per capita
• Tree canopy 
• Lake Michigan service area
• Non-residential land use

Community groupings



Community groupings
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Climate and conservation scenarios

HIGH WATER 
CONSERVATION

LOW WATER 
CONSERVATION

HIGH EMISSIONS

LOW EMISSIONS

Driving force #1

Future 2: Resilient climate 
mitigation and increased 
water conservation

Future 1: Carbon-focused 
climate mitigation, no 
further conservation gains

Future 3: Status quo
no climate mitigation, no 
further conservation gains

Future 4: Water-focused
no climate mitigation, increased 
water conservation
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Climate and conservation scenarios

Dependent variable
GPCD: Average Annual MGD divided by population served.

Independent variables
Ratio of local employment to population
Median household income
Water price
Conservation trend
Weather (temperature and precipitation)

Community groupings based on social and structural 
characteristics
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