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Difference in the rooting niche

Rooting Niche : trees and grasses

have different abilities to utilize water
(Walter 1971, classic equilibrium model)

Grasses are superior competitor
for water in upper layer,

trees persist because of access to
lower layers of soil
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Impacts of climate variability, and disturbances such as
grazing and fires differs between life-history stages of trees.
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Fire effects:
Vegetation

Fire intensity
depends on

fuel availability,

fuel bulk density
damage and thereby scorching if flames and environmental
to post fire mortality can reach the crown conditions (dryness)

(h:jtreesd;:lre not (post fire mortality)
adapte

Leads to cambial Or to crown

$*9 10 Both effects are

size selective
leading to a age

O related mortality
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Sensitivity analysis of two factors:

Transect from 1500 mm till 200 mm mean annual precipitation (MAP)

mean annual precipitation
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Along the precipitation gradient,
(1) the root-distribution is varied between trees and grasses (no fire)
(2) the fire frequency is varied with standard root distribution
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Sensitivity analysis of two factors: Design

Rooting Niche : Trees and grasses have different abilities to utilize water
(Walter 1971, classic equilibrium model)

LPJ-GUESS
simulates two soil layer (50 cm each)

Standard settings
I 500mm C4 Grasses 90% roots in 1. layer

10% r in 2. layer
I 500mm 0% roots aye
Trees 70% roots in 1. layer
4((< 30% roots in 2. layer
)(< *
1 M A+
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Sensitivity analysis of two factors: Design

Demographic-Bottleneck
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Sensitivity analysis of two factors: Results
Rooting Niche : Trees and grasses have different abilities to utilize water
(Walter 1971, classic equilibrium model)

0% * 9%

1) 1)
) 1 B

Tree and Grass FPC is mainly
governed by latitude (precipitation)

Trees occur at sites with precipitation.
Deeper roots give trees some advantage
at low precipitation.

Grasses occur at moderate precipitation.
A((( A+ Shallow roots give some disadvantage.



Sensitivity analysis of fire effects: Results
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Fire determines vegetation mixture between trees and grass to a stronger degree
than differences in root distribution.

Trees occur at sites with high precipitation or moderate precipitation and
low fire frequency.

Grasses occur at moderate precipitation, their occurrence towards higher

recipitation is strongly increased by fire.
precip gly y 4(( v a4((
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