Mediterranean Landscape
Dynamics Project

* The Medland project aims to
understand the long-term
effects of ancient landuse
practices on the environment.

* (GIS-based surface process

simulation cou ple% \fulhjeL . M
dynamic stochastic landuse B o sudyares = A

models (eventually with Agent-
Based landuse model)

* Track the effects of landuse on
landcover and subsequently on
the spatial extent and severity
of erosion and deposition I
through time




Modeling Ancient Human Impacts

 \What aff landuse
have on tl ' 7
— Little direct archaeological evidence of human
Impacts on the @mmnman%
— Even less direct evi rocesses that
created anthropogenic landscapes
* We must simulate ancient landuse through

spatially explicit process-based models
— Human processes (farming, herding, deforestation)
— Natural processes (climate, vegetation, geological)



Terrain
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Vegetation

Modeling "~ . 4 Agent-based human landuse
- ’ . models coupled with natural
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Topography

Stereo aerial
photos

Point elevation
extraction

High-resolution
(5m) DEM
interpolation

Study areas defined
as watersheds
using hydrologic
modeling




errace Mapping
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Geomorphic mapping Field ground truthing

Terrace sequence OSL dating of
identification sediments




Topography: Paleolandscape
reconstruction

2p older surface
mnants
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vations in
emoved areas
from elevations of
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paleosurfaces




Paleoclimatological Modeling

Annual Precipitation 8000-2000 BC
Wadi Ziqlab Area Weather Stations
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Monthly and annual climate
sequence models interpolated ta
create paleoprecipitation surfaces
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Landcover Modeling

Potential natural vegetation model based on

phytogeography (climatic/topographic variables)

. Human Landuse affects natural vegetation by
reduction (grazing, burning) or replacement (farming)

. Vegetation regrowth models incorporate successional

dynamics




Human Landuse Modeling

Catchment modelin

] D Agricultural Catchment
D Pastoral ‘Cotchment




Stochastic Landuse models

bare land

sparsely covered land
actively cultivated field
moderate grassland
grassland

grass and sparse shrubs
grass and shrubs

mainly shrubs

developing maguis
moderate maguis

magqui s

moderately dense maquis
dense maoquis

maquis and smol | trees

voung woodland and maguis
mostly voung open woodland
young cpen woodland

moderate open woodland
maturing and moderate open woodland
maturing open woodland
mostly matured open woodland

fully maotured woeodland




Multi-agent Simulation

Agent Impacts Cumulative Net Elevation Change
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e Modern Yegetation
200 year simulation
40 Year Simulation

=0
Cereal Crops/Grassland Shrubs/Maquis Woodland

Shrubs/Maquis Woodland




Erosion/Deposition Modeling

Cptions Output

-r Calcuate for predominantly rill erosion instead of sheet e mosion
- Cutput & map of the net erosion de position a3 well

-k Keep all inte rmediate files as well

-2 keep region zoomed to output maps

Input e levation map (DERM):

e
<+

Frefix for all output maps:

uspad
| Fainfall (F factor map prefise s (leave off years):

e
K
S0il e rodability index (K factor) map or constant

Lo
,fﬂ‘ 0,37

| Landcover index (G factor) map prefike s (leave off years):
Band-pass filler neig rhood size:
.3 d
Band-pass filter thre shold value, sig
0n.10
Meighborhood smoothing me thod:

- median - v
.Ite ration Time Step (integer years):
=00
| Maximum Time Step (olde st year):
14000
Minimum Time Step (younge st year):

n

r.usped.itr.dev] prefx=usped K=0.32 nbhood=3 sigma=0.10 method=median number=200 maxyrs=14000 minyrs=

Fiun Clear b0




Model the effect of the resulting
landcover on erosion

40 years of
fallow
agriculture with
grazing

Control Model (no landuse)




Risk assessment

" Erosion-
prone areas

= Stable areas




3-D results with human landuse

Control
model (no
human
landuse)

A

Reality Check. There IS a deep
canyon in this location!!!
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