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“ … four glaciations were recognized, each 

lasting approximately 100,000 years…  

 

the maximum ice thickness was  

close to 4,000 metres” 

 

  The Canadian Encyclopedia 
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Upper Elevation:  flooding from snowmelt 
 

 

----------------------------- 

Lower Elevation:  flooding from thunderstorms 

Rainfall vs Snowmelt 

Upper Basin: high-elevation snowpack; 
snowmelt runoff 

Diverse Topography: highest mountains in 
Colorado – Elbert, Massive, Harvard, etc. 

Pine beetle and the Colorado Forest 
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Upper Basin: high-elevation snowpack; 
snowmelt runoff 

Diverse Topography: highest mountains in 
Colorado – Elbert, Massive, Harvard, etc. 

Waldo Fire 

Colorado June 2012 

Waldo Fire 

Colorado June 2012 
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Impact on water quality 

Sediment Plugs on the Rio Grande 

Where did the water go? 
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California Imposes First 

Mandatory Water Restrictions 

to Deal With Drought 
 

PHILLIPS, Calif. — Gov. Jerry Brown on Wednesday 

ordered mandatory water use reductions for the first 

time in California’s history, saying the state’s four-year 

drought had reached near-crisis proportions after a 

winter of  record-low snowfalls. 

Oroville Lake, April 2015 
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La Guardia Intl. Airport  

October 2012 

warm oceans => stronger hurricanes  
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Katrina, August 2005 

A category 5 hurricane  

 

New Orleans in August 2005  

after Hurricane Katrina  

Damage $108 billions 
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Heavy rains on saturated soils after a snow-heavy winter 

   Cedar Rapids, IA, June 2008 
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Cedar Rapids, IA, June 2008 

Precipitation Peak Inflow 

1938 Design – Original  13 inches 430,000 cfs 

1982 Update 20 inches 1,086,000 cfs 

2014 Update 18 inches 1,564,000 cfs 
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From K. White, USACE, ETL 1100-2-1 https://corpsclimate.us 

Impact of 

Katrina 

 on wetlands 



12 

 

Lake Borgne Surge Barrier, New Orleans, LA 

~ $10 billion … too much or not enough? 

Thank You! 
pierre@engr.colostate.edu 

 


