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Practical approach 

Following wildfire events the landscape commonly becomes denuded of 
vegetation cover, resulting in systems prone to soil loss and land degradation.  

Basin Scale 

Eco-geomorphic systems are characterized by tightly linked networks of 
interactions between system components. Many of them are scale-dependent, 
and vary over different spatio-temporal scales. Within any landscape unit, 
different factors will have different degrees of spatial variation and effects on 
eco-geomorphic processes. 

               Plot                                             slope                                            basin 

Fig. 1: Factors effecting soil erosion at 
various scales 

- Commonly scaling thresholds are arbitrarily selected on  a log scale, e.g., 10, 
100, 1000 units… etc 
 

- Such thresholds do not reflect the functional scales in which geomorphic 
processes operate in. 
 

- Processes operating at a given spatial scale may not necessarily operate at 
another, e.g., hydrophobicity, rills, etc. 

 
- Disturbances can  ‘reframe’ spatial boundaries between the functional-

geomorphic units, and result in boundary transitions. 

 

Fig. 2: statistical definition of scale 
thresholds 
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Scale 

Wilcox et al. (2003)  identified two types of systems response with respect to 
resource loss. Conserving (functional) systems are described as ones 
characterized by a rapid decrease in resources loss per unit-area as the 
spatial scale of investigation increases, similar to a convex type response.  
In contrast, non-conserving, leaking (dysfunctional) systems are 
characterized by a concave type of response, where unit-area resource loss 
from the system remains high in spite the increase in spatial scale, similar to 
concave type response. The transition from convex to concave response 
represent the transition of the system from a  stable-conserving to unstable-
leaky  behaviour. 
 

Fig. 3: conceptual model describing conserving (functional) 
vs. leaky (dysfunctional) systems 

Fig. 4: Nahal Damun basin. 1st 
yr sediment yield 200 gr m2 

Fig. 5: Plot scale  fire-induced soil 
erosion, annual yields 

Fig. 6: Fire-induced sediment 
accumulation at the channel outlet 

The large extent of areas burned during the summer of 2006 in the Lake 
Kinneret basin (Fig. 8) increased the concern over the quality of the Lake’s 
water, due to increased above ground runoff, erosion and high nitrogen and 
phosphorus loads accumulating into it.  
To identify locations where soil erosion risk is higher following the fires, a 
spatially explicit model was developed based on the following parameters: 
slope steepness (tg ά), vegetation structure (Vc), wildfire severity (Fi), soil 
properties (Lk) and distance from the closest channel (Sc).  

Fig. 7: Post-fire flow discharge and 
sediment concentration in Mt. 
Carmel 

Similar rates of erosion at various spatial scale indicate a transition phase 
from conserving toward leaky system where water and sediment connectivity 
facilitate rapid erosion at larger scales. Soil rehabilitation and vegetation 
cover an architecture determine the  rates system recovery.  
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Fig. 8: Fires in the Kinneret  Basin 

Fig. 9: Relative erosion risk at the kinneret Basin 


