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Fire has heterogeneous impacts on ash and soil properties, depending on severity, topography of the burned
area, type of soil and vegetation affected, and meteorological conditions during and post-fire. The heterogeneous
impacts of fire and the complex topography of wildland environments impose the challenge of understand fire
effects at diverse scales in space and time. Mapping is fundamental to identify the impacts of fire on ash and
soil properties because allow us to recognize the degree of the fire impact, vulnerable areas, soil protection and
distribution of ash and soil nutrients, important to landscape recuperation. Several methodologies have been
used to map fire impacts on ash soil properties. Burn severity maps are very useful to understand the immediate
and long-term impacts of fire on the ecosystems (Wagtendonk et al., 2004; Kokaly et al., 2007). These studies
normally are carried out with remote sensing techniques and study large burned areas. On a large scale it is very
important to detect the most vulnerable areas (e.g. with risk of runoff increase, flooding, erosion, sedimentation
and debris flow) and propose -if necessary- immediate rehabilitation measures. Post-fire rehabilitation measures
can be extremely costly. Thus the identification of the most affected areas will reduce the erosion risks and soil
degradation (Miller and Yool, 2002; Robichaud et al., 2007; Robichaud, 2009), as the consequent economical,
social and ecological impacts. Recently, the United States Department of Agriculture created a field guide to
map post-fire burn severity, based on remote sensing and Geographical Information Systems (GIS) technologies.
The map produced should reflect the effects of fire on soil properties, and identify areas where fire was more
severe (Parsons et al. 2010). Remote sensing studies have made attempts to estimate soil and ash properties
after the fire, as hydrophobicity (Lewis et al., 2008), water infiltration (Finnley and Glenn, 2010), forest floor
consumption (Lewis et al., 2011), ash cover (Robichaud et al., 2007) and other aspects related with soil as the
vegetation factors that affect post-fire erosion risk (Fox et al., 2008). Field studies had also indented to estimate
and map the impacts of fire in soil properties. Contrary to remote sensing studies, the mapping of fire effects
on ash and soil properties in the field is specially carried out at small scale (e.g. slope or plot). The small scale
resolution studies are important because identify small patterns that are normally ignored by remote sensing
studies, but fundamental to understand the post-fire evolution of the burned areas. One of the important aspects
of the small scale studies of fire effect on ash and soil properties is the great spatial variability, showing that the
impact of fire is extremely heterogeneous in space and time (Outeiro et al., 2008; Pereira et al. in press). The
small scale mapping of fire effects on soil properties normally is carried out using Geostatistical methods or
using deterministic interpolation methods (Robichaud and Miller, 1999; Pereira et al., 2013). Several reports were
published on the spatial distribution and mapping of ash and duff thickness (Robichaud and Miller, 1999; Pereira
et al., 2013; Pereira et al. in press), fire severity (Pereira et al., 2014), ash chemical characteristics as total nitrogen
(Pereira et al., 2010a), and ash extractable elements (Pereira et al., 2010b).
Also, previous works mapped fire effects on soil temperature (Gimeno-Garcia et al., 2004), soil hydrophobicity
(Woods et al., 2007), total nitrogen (Hirobe et al., 2003), phosphorous (Rodriguez et al., 2009) and major cations
(Outeiro et al., 2008). It is important to integrate remote sensing and field based works of fire effects on ash and
soil properties in order to have a better validation of the models predicted. The aim of this work is present the
current knowledge about mapping fire effects in ash and soil properties at diverse scales and the future perspectives.

References

Finley, C.D., Glenn, N.F. (2010) Fire and vegetation type effects on soil hydrophobicity and infiltration in
the sagebrussh-steppe: II. Hyperspectral analysis. Journal of Arid Environments, 74: 660–666.



Fox, D.A., Maselli, F., Carrega, P. (2008) Using SPOT images and field sampling to map burn severity and
vegetation factors affecting post-fire erosion risk. Catena, 75: 326–335.

Gimeno-Garcia. E., Andreu., V., Rubio, J.L. (2004) Spatial patterns of soil temperatures during experiemn-
tal fires. Geoderma, 118: 17–34.

Hirobe, M., Tokushi, N., Wachrinrat, C., Takeda, H. (2003) Fire history influences on the spatial hetero-
geneity of soil nitrogen transformations in three adjacent stands in a dry tropical forest in Thailand. Plant and Soil,
249: 309–318.

Kokaly, R.F., Rockwell, B.W., Haire, S.L., King, T.V.V. (2007) Characterization of post fire surface cover,
soils, and burn severity at the Cerro Grande fire, New Mexico, using hyperspectral and multispectral remote
sensing. Remote Sensing of the Environment, 106: 305–325.

Lewis, S.A., Hudak, A.T., Ottmar, R.D., Robichaud, P.R., Lentile, L.B., Hood, S.M., Cronan, J.B., Morgan,
P. (2012) Using hyperspectral imagery to estimate forest floor consumption from wildfire in boreal forests of
Alaska. International Journal of Wildland Fire, 20: 255–271.

Lewis, S.A., Robichaud, P.R., Frazier, B.E., Wu, J.Q., Laes, D.Y.M. (2008) Using hyperspectral imagery to
predict post-wildfire soil repellency. Geomorphology, 98, 192–205.

Miller, J.D., Yool, S. (2002) Mapping forest post-fire canopy consumption in several overstory types using
multi-temporal Landsat TM and ETM data. Remote Sensing of the Environment, 82: 481–496.

Outeiro, L., Aspero, F., Ubeda, X. (2008) Geostatistical methods to study spatial variability of soil cation
after a prescribed fire and rainfall. Catena, 74: 310–320.

Parsons, A., Robichaud, P.R., Lewis, S.A., Napper, C., Clark, J.T. (2010) Field guide for mapping post-fire
soil burn severity. Gen. Tech. Rep. RMRS-GTR-243. Fort Collins, CO: U.S. Department of Agriculture, Forest
Service, Rocky Mountain Research Station. 49 p.

Pereira, P. Úbeda X., Martin D A (2010b) Mapping wildfire effects on Ca2+ and Mg2+ released from ash.
A microplot analysis, EGU General Assembly 2010, Geophysical Research Abstracts, 12,EGU 2010 - 30 Vienna.
ISSN: 1607-7962.

Pereira, P., Cerdà, A., Úbeda, X., Mataix-Solera, J. Arcenegui, V., Zavala, L. Modelling the impacts of wild-
fire on ash thickness in a short-term period, Land Degradation and Development, (In Press), DOI: 10.1002/ldr.2195

Pereira, P., Cerdà, A., Úbeda, X., Mataix-Solera, J., Jordan, A. Burguet, M. (2013) Spatial models for
monitoring the spatio-temporal evolution of ashes after fire – a case study of a burnt grassland in Lithuania, Solid
Earth, 4: 153–165.

Pereira, P., Úbeda, X., Baltrenaite, E. (2010a) Mapping Total Nitrogen in ash after a Wildfire, a microplot
analysis, Ekologija, 56 (3-4), 144–152.

Pereira, P., Cerda, A., Ubeda, X., Mataix-Solera, J., Martin, D.A., Jordan, A., Martin, D.A., Mierauskas, P.,
Arcenegui, V., Zavala, L. (2014) Do fire severity effects change with the time?, What ash tell us, Flamma, 5:
23-27.

Robichaud, P.R. (2009) Post-fire stabilization and rehabilitation. In: Cerda, A., Robichaud, P. (eds) Fire Ef-
fects on Soils and Restoration Strategies, Science Publishers, 299–320.

Robichaud, P.R., Lewis, S.A., Laes, D.Y.M., Hudak, A.T., Kokaly, R.F., Zamudio, J.Z. (2007) Post-fire
burn severity mapping with hyperspectral image unmixing. Remote Sensing of the Environment, 108: 467–480.

Robichaud, P.R., Miller, S.M. (1999) Spatial interpolation and simulation of post-burn duff thickness after
prescribed fire. International Journal of Wildland Fire, 9: 137–143.



Rodriguez, A., Duran, J., Fernandez-Palacios, J.M., Gallardo, A. (2009) Short-term wildfire effects on the
spatial pattern and scale of labile organic-N and inorganic-N and P pools. Forest Ecology and Management, 257:
739–746.

Wagtendonk, J.W., Root, R.R., Key, C.H. (2004) Comparison of AVIRIS and Landsat ETM+ detection ca-
pabilities for burn severity. Remote Sensing of the Environment, 92: 397–408.

Woods, S.W., Birkas, A., Ahl, R. (2007) Spatial variability of soil hydrophobicity after wildfires in Mon-
tana and Colorado. Geomorphology, 86: 465–479.


