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Today: Global –
Regional – Local

Global

 What evidence is there for climate change –
data driven, forget the term climate 
change, the globe is getting warmer!

 Warm air holds more water 

 Warm air has more energy

 Why are we getting record cold? – and what 
is a bomb cyclone?



Atmospheric Moisture Increase

The atmosphere holds 7 percent more moisture per 
1.8°F / 1°C of warming (since 1750)

Storms are Stronger?
‘Strength’ Needed to Lift 2” of Rain?
 2” of rain over 1 acre =  453,000 lbs of water
 226 tons



Regional – Stronger Storms
 Storms holding more water – there is a trend



Regional – More Rain

 The two graphs both show total precipitation data, however the subtle difference is most of
the increase has occurred since 1970



ISWS Concludes

High confidence that heavy precipitation events will increase 
in frequency and amounts

Effect on Lake County
 100 year, 24-hour storm in Lake County
 Current = 6.5”
 New 8.57”
 Increase = 32%, (but wait)



Hydrology of a rainfall event

Initial abstraction includes:
infiltration – into pervious surfaces
interception – caught by vegetation
depressional storage – held by ground surface features
evaporation – rain converting to gaseous state

Runoff After Abstractions (Lake County Example)

24-hour 100-year storm - Rainfall difference 6.5” to 8.57” = 32%

½” (0.5) of Initial Abstraction, Runoff difference 6” to 8.07” =  35%

1” of Initial Abstraction, Runoff difference 5.5” to 7.57” =  38%



Floodplain Flow Analysis

Des Plaines River - Flood Insurance Study
02/17/16 (Current Effective)

Peak Discharges
(cubic feet per second)

Flooding Source and Location
Drainage Area

(Sq Mi)
1-Percent 
(100-yr)

0.2-Percent 
(500-yr)

% Diff
500yr/100yr

Approximately 0.98 mile downstream of Half Day Road (IL Route 22) 326.53 6,018 7,511 25%

Approximately 1.98 mile downstream of Belvidere Road (IL Route 120) 275.74 5,865 7,705 31%

Approximately 220 feet upstream of Belvidere Road (IL Route 120) 244.09 5,805 7,841 35%

Approximately 500 feet downstream of Skokie Highway (Route 41) 234.61 5,644 7,723 37%

Approximately 2,600 feet downstream of Wadsworth Road 223.20 5,491 7,595 38%

Approximately 0.76 mile upstream of State Route 173 150.63 4,026 5,739 43%

Approximately 400 feet downstream of the Illinois-Wisconsin state 
boundary (Russell Road)

127.09 3,773 5,580 48%



100 yr Regulatory Model Floodplain Flow Analysis -Due to Upper Des Plaines Development
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Evidence

Recent History (July 2017)
 2” predicted, received between 6”-10” in Lake County

 All 9 river gages in the county set new record

 Fox/Des Plaines/North Branch Chicago River



What volume of water is in a storm? (July 2017)

Volume Above Flood Stage (Route 120 Gage)

A = ½ Base (time) x Height (flow) = Volume

Volume = ½  (14 days) x (2600 cfs) = 36,000 Acre-feet



Evidence

 2018 (Route 120 Gage)

Above flood stage during 6 separate storm 
events, for over 60 days of the year

Evidence

 2019 (Route 120 Gage)

Above flood stage during 4 separate 
storm events, and counting?



Floods and NFIP in Lake County 1996-2016

1996‐2016
• 36 flood events/4 Presidential Disaster Declarations

• 1.8 (almost 2) flood events per year
• 673 NFIP claims
• $11,911,650 paid NFIP claims  ($17.7K avg.)

2017
• 320 NFIP claims
• $9,069,270 paid NFIP claims ($28.3K avg.)
• NO Presidential Disaster Declaration! 

NFIP in Lake County 2017



Watershed Development Ordinance Reaction

• Increase Des Plaines River Flood Protection Elevation (WDO)

• New Rainfall Table Appendix I

• New Rainfall Intensity Distributions (ISWS In Progress)

• Modify Detention Holding and Overflow Capacities

• Create Fee-in-lieu System

Additional Measures
Plan (prevent), Prepare, Respond, Recover, Mitigate

(SMC Emergency Management Criteria)





Plan
Watershed Planning
 Basis for water resource management

 Identifies problems and solutions - both 
flooding and water quality based)

 Allows project grant funding eligibility

 Educates Stakeholders on the problems and 
solutions 



Prepare

 Flood Problem Area Inventory

 Site-specific action plan – concept designs

 Implement Projects

 Provide Homeowner Resources

 Advocate for FIS Mapping Updates



Respond

 SMC has an adopted Flood 
Response Manual

 After Action Briefing following 
each major flood requires
update to manual



Mitigate
Buyouts! – Over 200 purchased to-date, many more to 

come
 IDNR Buyout Project Approved for Lake County

(another 12 homes)
 Infrastructure

Storage (smaller watershed reservoirs, detention ponds)

Conveyance (storm sewers, culverts, stream maintenance 
and restoration)



QUESTIONS?


