
WARDS Model Outreach   
Meteorology-Hydrology-Earth Science

By  Mark Hoskins  PE, CFM
Illinois Department of Natural Resources / Office of Water Resources

1962 catching 
a crayfish

2012 no living 
creatures in the same 
Pennsylvania creek.

50 years of poor quality runoff 
killed all aquatic life.



Presenting the WARDS MODEL

Classrooms         Outside tent events



http://www.srh.noaa.gov/jets
tream/atmos/hydro.htm

Classroom PowerPoint 
Hydrology Basic Concepts
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Extreme Rainfall has increased… 1900-2018.   
Carbon Dioxide is making our climate warmer. 



Transpiration Evaporation

Percolation
RunoffRunoff Runoff

Rain needs to filter into the ground.



Pavement + Rooftops can result in 600% more runoff!

600% (6 times) more runoff,   YIKES !! 

Undeveloped land gives 
much more Infiltration 

More impervious = More runoff  
Ponds too small for 100 year rain.



Wetlands Capture Rain 
…also a place for animals

http://myweb.rollins.edu/jsiry/Wetland_Global-educat-change_Essays.html



We must protect,  natural wetland areas.



In the movie THE LORAX,  the vegetation was vital!

Universal Pictures  March 2012



Debris and broken-pipes, hurt wildlife & cause flooding.

Creeks and Rivers need to be cleaned. 



Best Management Practices  -BMP
1)  Restore our waterways, infiltrate rain with:

Rain barrels, rain gardens, green roofs

Green Roofs                   
-hold rainfall on roofs

Rain barrels
-holding rainfall

Rain gardens  -Infiltrating Virginia 

Restore Waterways                 
Slow flow,  stop erosion on banks



Low Impact Development  (LID)
Pembroke Woods

Designed by Dewberry in Frederick, Maryland.

The design lets runoff infiltrate back into the ground!



Classroom WARDS
1) Storms on: wetlands, impervious, detention

2) Student involvement
a) pour into rain tray  (thundercup/strobe)
b) timekeeper 
c) call out measurements – plot data

3) Levee building 
a) place plastic houses protected by levee
b) build levee (can leak under the clay)
c)  rainfall on impervious 



Watershed

Stream

WARDS  HYDROLOGY
Rain on a Watershed

Pour water into a box-with-holes to make rain.
The sponges act like a wetlands, absorbing rain
Yet… what if the wetlands were removed ??



WARDS Hydrology
Run several simulations and record results

1) Rain falls on wetlands (sponges)
Rain falls on pavement (no sponges)
Rain falls on pavement with detention pond

2) Measure and Plot Flow from each “Storm”



1) Create individual rain events  (Pour in “Rain”)
2) Measure the depth of Runoff in Creek  (Recording Flow)
3) Plot the Water-graph  (really a “hydrograph”) 

a) With sponges, parking lot, and detention pond 
(wetlands)            (all impervious)                       (managed stormwater)

Watershed

Stream

WARDS  HYDROLOGY



CLASS  VOLUNTEERS  NEEDED…
WATER POURING PERSON  (MAKE IT RAIN):
TIMER (EVERY  5-SECONDS):
READER (WATER DEPTH):
RECORDER  (WATER DEPTH):
DATA ENTRY   (ENTER INTO COMPUTER):



Wetlands =Blue line   Pavement =Red line   Pond =Green Line

Actual data from 
Troop 601 in 

Maryland

All four simulations



19

1) Create and set clay levee as shown (Pour in “Rain”)
2) No need to measure as the water flows higher
3) The flow frequently goes under the levee (makes a boil)
4) Students identify with their house being flooded when 

they thought they were levee protected.

Levees
A good alternative to protect homes?



Tent Event…  WARDS  
Rain on sponges and rain on impervious

ASK QUESTIONS…..
What is the Shape of a Raindrop?                      

Teardrop or sphere?   Use soap bubbles then ask again.

What is Meteorology?
How is our weather forecast (radiosondes)?

Climate Change?
Is the earth melting?

What is a Floodplain map?
Show them a  FIRM 



RAINDROP TATOOS  
(ABOUT 3 CENTS EACH)

SOAP BUBBLES 
(ABOUT 10 CENTS EACH)

NOAA CLOUD CHARTS
PRINT ON 11X17 PAPER

CoCoRAS RAIN GAGE

WILDFLOWER  SEEDS

ANIMAL POSTERS 
ILLINOS  DNR  

GLASS LIGHTENING  
BALL

THUNDER  CUP
MAKES  A THUNDER 

SOUND

EVENT 
LITERATURE

HYDROLOGYBIOLOGY METEOROLOGY

WARDS Earth Science    Table Ideas
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Sept 2019 Waterpalooza  at Maria Saucedo Scholastic Academy, in South Chicago
What shape is a raindrop?
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The students enjoyed seeing and feeling the raindrops from the rain tray.
Thunder-cup in action.
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Cirrus

Alto

Cumulus

3-10 
Miles Up

1-4
Miles Up

0-1 
Miles Up

Three types of clouds.
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Made in    
USA

Note added to differentiate between spy balloons and radiosonde balloons.
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When temperature and 
dew point come close, 

rain is formed

Radiosonde data returned that shows rainfall is forming.
Pretty complex data and analysis.
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How do we study 
climate and weather 

patterns?

How important are 
wetlands?

Has man increased 
runoff ?

Questions that the 
WARDS model can 

help answer
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Teach these concepts in a big tent!
Invite NOAA - US Army Corps - EPA - FEMA

Call it a Rain Day tent !



Rain Day 2007   at the Illinois State Fair

US Army Corps, MWRD, FEMA, ISWS, IEPA, 



Rain Day 2013  at the Montgomery County (MD) Fair

NOAA, USGS, EPA, FEMA
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P.T. Barnum would 
appreciate this…
“Feel the force of a 
hurricane on your 
feet.”  Yet… the 
water splashes 
upwards, soaking 
everyone.

The kids say…    
“Again!”

Hurricane   
Foot-wash 

Exhibit
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Rain Day Promotional Flyer
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Brought to you by: 
Illinois Department of Natural Resources
Division of Education
Illinois State Museum

Thanks !!    
Mark.Hoskins@Illinois.gov


