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Figure 1. Slope ratio, percent 
slope, and degree of slope are 
shown for some hillsides of 
varying steepness. On natural 
slopes, the danger of soil slip 
failures is related to slope angles. 
The angle may be expressed as 
the ratio of run to rise, either as 
a percent (rise/run) or in degrees 
(angle between run and slope) 
(Campbell 1975).

A steep backyard fill slope has failed, creating great financial 
hardship for the affected homeowner.

Summary

 Watershed management aims at maintaining a 
 deep-rooted, dense cover of healthy plants. 

 Such a plant cover controls surface erosion and 
 reduces slippage by anchoring the soil. 

 Deep-rooted plants pump water out of the soil, 
 leaving it free to absorb winter rains. 

 Most post-fire mudflow originates from debris 
 accumulated in canyons by previous surface 
 erosion, soil slips, and landslides. 

 Fire can accentuate the water repellency of soil. 



















Figure 5. Reducing Fire Risk Through Preplanning.

Class A fire-resistant roof such as tile with seams and joints 
between tiles sealed.

No exposed wood surfaces but stucco or other nonflammable 
siding of 1 to 2 hours fire-resistant rating.

Reduced overhang preferably with closed eaves.

Roof slanted to accommodate convection heat.

Safety zone and slope setback of approximately 30 feet for a 
single story home and vegetation properly thinned within the 
next 70 feet.

Pool or other low fuel hardscapes used to create buffer zone 
between house and slope or potential flame sources.

Shrubs and trees not directly adjacent to home nor overhang-
ing the roof.

Decks enclosed (skirted) and constructed of materials of 1 to 
2 hours fire-resistant rating.

Adequate screening of vents to prevent entrance of embers. 
Preferably no vents on north to east side of house (side facing 
fire winds) or downslope side of house and no flammable 
vegetation planted near vents or flammable materials stored 
nearby.

Double-pane and tempered safety glass used as appropriate. 
Protection of windows with fire-proof shutters.
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THE FIRE-SAFE HOME DESIGN
ALLOWS FOR GREATER FLEXIBILITY 
IN FUEL MODIFICATION, THEREBY 
REATAINIING GREATER SLOPE 
STABILITY. BENCH DRAINS AND 
DOWN DRAINS WERE INSTALLED
DURING FUEL CONVERSIONS. 
WITHOUT THESE SAFEGUARDS, 
FUEL CONVERSION IS NOT 
RECOMMENDED ON STEEP 
SLOPES SUCH AS THESE.



Figure 6.  Some ways to modify an existing property to reduce fire risks.
Negative Features   Positive Features
1. Wood shingle roof   1. Fire-resistant roof (non-wood)
2. Wood siding    2. Non-flammable siding
3. Large overhang (open eaves)   3. Reduced overhang (closed eaves)
4. High gable roof   4. Redesigning may be too expensive. Review design with your architect.
5. No safety zone (no slope setback)  5. Create slope setbacks with retaining walls (stone  walls) to provide level yard 
          extensions and raise stone wall above ground to create heat shields in critical 
          areas; or build totally fire-safe, enclosed deck of 1 to 2 hours fire-resistance 
          (such as stucco siding and stone decking). 
6. Large picture window   6. Install non-flammable shutters
7. Tree crown overhanging the roof  7. Prune or remove tree 
8. Steep slope    8. Increase length of fuel modification zone. Maintain continuously.  Also see #5 above.    

On steep slopes in high fire danger areas, fire safety can be further increased by the removal of the most flammable plant materials 
to twice (200 ft.) the legal minimum clearance distance.  However, retaining thinned, deep-rooted native, woody plants as well as 
native bunchgrasses and herbaceous subshrubs is critical for maintaining slope stability and assisting in controlling the invasion of 
flash-fuel weedy annuals.  Maintenance of thinned shrubbery is important because dead, woody vegetation can quickly accumulate 
in non-watered zones.
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SEEK GEOLOGICAL AND ENGINEERING 
ADVICE AS WELL AS HELP FROM 
EROSION CONTROL SPECIALISTS 
BEFORE ATTEMPTING INTENSIVE 
FUEL MODIFICATION ON STEEP 
SLOPES. DRASTIC FUEL REDUCTION 
LEADS TO SLOPE INSTABILITY.





Boxed eaves that prevent heat entrapment even if the wood 
siding catches on fire.

Gasoline pool pumps and accessories. Shutters, even emergency plywood shutters, that protect 
windows.

Vents located near the roofline rather than the wall.

The following safety features may save 
your home during a wildfire:
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This home, designed to be fire-safe, also has a 30-foot setback safety zone.

Landscaping with native plants protects this slope. Native Dicentra is blooming the second season after a fire.
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Design for Disaster: You Decide










































