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Vegetation Type Conversion (VTC)



Highest historical fire frequency in those areas mapped as 
having changed from shrubland to grassland

In contrast to mixed conifer forests, drivers in shrublands 
are due to short fire-return intervals

(Syphard, Brennan & Keeley 2018)



2020 Dolan Fire (Monterey Co) burned across 1987 unknown fire and 2008 Indians Fire
Mature (33 yrs) Immature (12 yrs)

%               Prefire Seedlings %               Prefire Seedlings
resprout   (shrubs/ha)    /prefire shrub               resprout   (shrubs/ha)    /prefire shrub 

Ceanothus cuneatus 0 15000 58.4 0 393 7.9
C. leucodermis subsp 0 1250 13.5 0               1668 0
Adenostoma fasciculatum 68 3690        7.8 43             12678 0.5
Quercus berberidifolia 100 1411 0 100 205 0

2021 French Fire (Kern Co) burned across mature and immature stands

Mature 1966 unknown fire (55 yrs) Immature 2003 Rx fire (18 yrs)
%               Prefire Seedlings %               Prefire Seedlings

resprout   (shrubs/ha)    /prefire shrub               resprout   (shrubs/ha)    /prefire shrub 

Ceanothus cuneatus 0 568 169 0                  1406 0.27
Fremontodendron californicum 0 938 76 33 18             18.3
Quercus berberidifolia 83 1875 0 75 375 0

But how short is short??









In Sierran forests fire is a natural ecosystem process
species are adapted to frequent understory burning



However, humans have perturbed the natural fire regime by producing 
longer intervals resulting in huge increases in fuels, thus changing
the regime to one of high intensity crown fires



How does this forest recover from such extreme events?
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Often times these VTC are driven by invasion of alien grasses that alter fire regimes











There is no intrinsic, single time scale that can be used to 
define when a type conversion has occurred without 
imposing an arbitrary standard.



Can we alter the fire prescription to minimize cheatgrass invasion?
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Mean temperature (oC)

(a)  USFS - Sierra Nevada

1910 – 1959 0.42   - Ppt spr - Ppt win 
1960 - 2013 0.52   Temp spr + Temp sum

Keeley & Syphard 2017

Potential Climate Change Impacts
Fire regimes

Postfire recovery

Elevated temperatures increase water deficits, favoring invasive grasses over tree seedlings

This leads to VTC feedbacks that further alter fire regimes




