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Aleppo Pine age distribution, Ramat Hanadiv Nature Park (Osem et al., 2011)




o Lenné3D

Three-dimensional visualization as a science-based
tool for assessing future ecological landscapes

& supporting management decisions:

Example from a Mediterranean Nature Park in Israel

Liat Hadar, Avi Perevolotsky, Yagil Osem
Jochen Miilder, Agnes Kirchhoff

Daniel Orenstein, Yohay Carmel (PhD supervisors)
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General Geovisualization methods: Main elements of a Geo-visualization

Geo-visualization
In cooperation with Lenne’3D GmbH, Germany

> GIS layers, satellite imagery & field data — over 25 yrs. of research in RH
> Biosphere 3D software

Raster or vector datasets

Terrain

Satellite images

ESRI European Forestry Group Conference, Kranzberg 15.09.2010 Jochen Miilder



Methods: Evolution of a Lenné3D plant model
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Description of scenarios (based on 1 hectare cell size=management unit )

Scenario
1

4a

Definition
BAU (no change
in management)

COMPLETE
PINE REMOVAL
MODERATE
INTERVENTION

POST FIRE
10 yrs.

POST FIRE
30 yrs.

POST FIRE
AFTER PATCH
MANAGEMENT

CEASE
GRAZING

Period
30
years

30
years
30
years

10
years
after fire

30
years
after fire

30
years
after fire

30
years

Details

Cattle & goat grazing
continues;

No treatment of Aleppo
pines is carried out

Removal of all Aleppo pines
in all sizes

Every 5 years — complete
removal of Aleppo pines
below 3m

Wildfire burns all the area.
Scenario will present a
carpet of seedlings of the
same age (cohort), 4m tall

Wildfire burns all the area.
Scenario will present a
mature tall & dense pine
forest with an upper layer of
same age and suppressed
understorey with pine
seedlings

Pine management -
applying different treatments
to different patches to
create a heterogeneous
landscape pattern

Arrest all cattle and goat
grazing all over the park
area

Guidelines

o Planted pines stay as is

o Pines > 3m will grow to 9m or 12m (randomly) + 10% random death.

o Smaller pines will be added according to the key 1:12 (300m from a dispersing tree); or 1:4

(greater distance). They will be randomly distributed between height categories 2,4 and 9 m.
+10% random death (all sizes).
. Understorey changes will not be modelled in order not to complicate the picture too much

Understorey changes will not be modelled in order not to complicate the picture too much

Planted pines stay as is
Pines > 3m will grow to 9m or 12m (randomly) + 10% random death (to mature trees).
All Aleppo pines < 3m will be removed

. Seedlings will be distributed as follows: 4-6 seedlings in a radius of 10m around every pine
(that was before the fire)

. Withdrawal of the garrigue 30% in total woody cover;

. Tall Phillyrea shrubs will be taken out, only 1.5m shrubs will stay.

. The same for Pistacia — only smaller shrubs 0.6m will stay

Seedlings will be distributed as follows: 4-6 seedlings in a radius of 10m around every mature pine
(from before the fire). Above density of 150 trees/hectare, pine model changes to "grove"
All seedlings will be 12m tall.
» 20% Random death (25% above a density of 150 trees/hectare)
» Tall Phillyrea shrubs will be taken out, only 1.5m shrubs will stay.
» Withdrawal of the garrigue in 30% more of scenario 4 due to pines shade
» 10m around every mature tree, 4-6 seedlings 2m tall will be distributed
» Tall Phillyrea and Pistacia shrubs will be taken out of model
» Relative cover of Pistacia will increase by 20% (more shade-tolerant than other shrubs)

The north ("invasion front") where patch management will be executed and the south part of the
park (from which all pines will be removed "Pine Free Zone"=PFZ) will be separated.

In the Northern part, management will be as follows:

The scale of the patches (management units) will be 1 hectare.

Patches (1 hectare grid cells) will be randomly distributed in the area, and will get one of three
treatments:

. Complete removal of all pines (60% of total north area)
. Mixed forest 50-100 trees/hectare (30% of area)
. Coniferous forest 200-300 trees/hectare (10% of area)

After 30 years, our assumption is that each formation "upgrades itself" one step up:

Tall dense maquis = stays as is (dominated by oaks)

Medium dense garrigue = Tall dense maquis (dominated by developed Phillyrea & Pistacia)
Medium sparse garrigue = Medium dense garrigue

Low open = Medium sparse garrigue

Coniferous grove understory = 30% increase in height & cover

Aleppo pines =40% decrease in density
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