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Wildfires destroy 
vegetation and litter cover, 

induce changes in soil 
chemical and physical properties - SWR 

Wildfire effects on soils



Fire severity



Fire severity



© Swanson 1981; Shakesby & Doerr (2006)

?

? Key factors?

Post-fire soil erosion window of disturbance



Eight years after 
the Hayman wildfire, CO



1. Soil erosion risk assessment

Monitoring programs:

-Set-up immediately after the wildfire
-Long term monitoring period (> year)
-Account with enough control

replicates (>3)
-Account with enough treated

replicates (>3)
© MacDonald (1994)



2. Post-fire soil erosion mitigation



1919- Munns: Check dams

1920: Seeding

1950: rye-grass seeding: effective cover

1960: doubts…

1989 Taskey et al.: seeded higher erosion

1989 Miles et al.: straw mulch…? 

1989 MacDonald: Let´s measure it!

1990-2000:  PAM, LEB, straw mulch and trt 

combinations..

2010: mulch aerial applications

2. Post-fire soil erosion mitigation



Straw Mulch ----- Mulch de Palha

2-3 Mg ha-1



Objectives:

•to quantify soil losses in burnt plots at long temporal and spatial 
scales;

•to quantify soil losses in treated plots to test the effectiveness of:  
1. eucalypt chopped bark mulch;
2. eucalypt logging slash mulch;
3. dry polyacrylamide (PAM);
4. hydromulch;

•to identify key factors explaining post-fire runoff and erosion with 
and without treatments.



Material and Methods



Erosion plots 



untreated

untreated

untreated

treated

treated

treated

Erosion plots 



-rainfall (mm; mm h-1)

-runoff (tanks)

-soil losses (105ºC, 24 h)

-OM % (550ºC, 4 h)

-soil resitance (torvane + penetrometer)

-soil moisture sensors

-soil water repellency (MED)

-plot soil cover (grids)

Methods

WEEKLY



4. Mitigation of soil erosion following wildfiresPost-fire soil erosion mitigation treatments in Portugal

Forest residue Mulch

Chopped bark mulch Logging slash mulch

PAM Hydromulch



Forest residue Mulch
Eucalypt chopped bark mulch



Forest residue Mulch ----- Restos florestais triturados

3 ; 8; 11 Mgha-1

60-70% ground cover







Eucalypt slash logging mulch ----- Restos florestais sem triturar 

17; 46 Mgha-1



Dry PAM ----- Poliacrilamidas

0,05 Mg ha-1



Hydromulch

4 Mg ha-1



Results & Discussion
Soil erosion risk
Treatment effectiveness



Post-fire soil erosion worldwide

Low soil erosion in Mediterranean regions
© Prats et al. (2013)
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© Prats et al. (submitted)
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Mulch effectiveness
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Treatment effectiveness: overall

© Prats et al. (2013)



Conclusions



1. Post-fire soil losses are low, but still higher than soil 
formation rates estimates. 

2. Some field indicators (20º slope, 10-5% ground cover, 
grey-red ashes) are useful for indentifying risky areas. 

3. Chopped bark mulching is the most effective (similar to 
straw), reducing around 90% soil erosion (Gcover 70%);

4. Dry PAM did not reduce soil erosion; 

5. Hydromulch was effective but expensive. 

Conclusions
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Ongoing research

1. Laboratory testing: Lowest-but-effective application rate. FCTU Coimbra



2. Field testing: Semide wildfire (2015) 

no mulch low mulch high mulch

10 % lc 40 % lc 80 % lc



SF1 SF2 SF3 SF4 SF5 SF6 SF7 SF8 SF9

no 
mulch

low
mulch

high
mulch



3. PRODER funded measures: Shrub erosion barriers 



pair2pair1

pair3
pair4



above-barrier

below-barrier
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1. Fire severity & FR mulching 
Shakesby et al. 1996
Prats et al. 2012
Hosseini et al. 2016

2. Micro-plot position & PAM vs. FR mulching 
Prats et al. 2014a

3. Upscaling & Hydromulching
Prats et al. 2016a

4. Upscaling & FR mulching 
Prats et al. 2016b 
Prats et al. 2016c

5. Review
Ferreira et al. 2014
Prats et al. 2014b
Prats et al. (submitted)
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OM losses & gains

-60% 
+120%

© Prats et al. (2016c)


