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2002 Hayman burn area, Colorado July 2009 flood (7 years after fire) 

Typical Front Range Post-Fire Flooding and 

Flood Hazards for Emergency Managers 



Projected post-fire peak flows for Fourmile Creek appear extremely small 

Compared with document post-fire peak flows in the Colorado Front Range 

and substantially underestimate flood potential and hazards likely to occur 



Typical pre- and post-fire conditions 

USFS photo 

ñPre-fireò basin conditions 
ÅPonderosa Pine forest 

ÅDecomposed granitic soils 

ÅRugged topography 

Post-fire basin conditions 
Á Little vegetation or duff 

Á Steep hillslopes 

Á Hydrophobic soils 

Á Minimal infiltration  



10/26/2010 

Can have wall-of-water flash flooding 
Miller Gulch at Buffalo Creek, 2000 (~0.5 inches in less than one hour)  

observed by Greg Smith, USGS Colorado WSC, while installing 

a streamflow-gaging station,  

 

in series with next four photos. 

Upstream view 



10/26/2010 

Same view as previous photo 

and 10 minutes later 



10/26/2010 

Downstream view 



10/26/2010 

Leading edge of wall of water 

Hwy 126, No Fk So Platte R, church 



10/26/2010 

Leading edge of wall of water 



2002 Hayman Burned Area -- 

West Creek, CO 

 

Flood of July 7, 2006 

Flood depths reached 10 to 15 feet  

in 20  to 30 minutes 

 

Large sections of road washed out 

or blocked by boulders and woody debris 

Tresteô Huse 

NWS photo 



Example 1 ï 2002 Hayman burned area Southwest of Denver 

Storm of July 21, 2009 

1 km 

 

Denver 

X Deckers 

X Trumbull stream gage 

Cheeseman  

Reservoir 

7 years after wildfire ! 



 Woody debris, sediment transport, and alluvial fans 

Along CR 126, Sixmile Creek tributaries 

alluvial fans from a small rainstorm 



Alluvial fans along CR 67, Horse Creek tributaries 

Multiple cycles of fan development and erosion per year - affects on flooding ecosystems? 

Peak flows in  

burned basins 

are up to 3,000% 

larger than in  

unburned basins  

for the same rainfall 

intensity & amounts 



Pan view along CR 67, Horse Creek tributaries 

This fan 

completely filled 

in Horse Creek 

and over road 

Alluvial fan from a 0.2 km2  tributary 

Digging out 

CR 67 
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First Year Post-W ildfire Flood Data --  Buffalo Creek, 

High Meadow, Bobcat, Cerro Grande, and Hayman

Drainage Area, mi2
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Burned areas can have 3,000 % larger peak flows than unburned 

 areas for the same rainfall amounts and intensities 
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Peak discharges for unburned forested basins in green and 

Peak discharges for burned forested basins in red 

Rainfall (in one hour) in blue 

Typical convective rainstorm amounts and peak discharges 



First year post-fire flood data for Colorado Front Range 

1.5 inches of rain in one hour over 

Fourmile Creek burned area could 

produce a flood of ~4,000 ft^3/s. 

 

2.5 inches could produce a flood of 10,000 ft^3/s 



Observed after 0.25-0.5 inch rain in one 

hour (ñgarden varietyò rains) wash out 

watershed rehab efforts 


