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Background

» TJihe Medland project aims to
understand the leng term
efiects ofi ancient landuse
practices on the envirenment.

GlS-based surface process
simulation coupled withsemi-
dynamic stochastic landuse

‘Rit‘e}_‘/ranean region 30 0 30 Kilomete

models; (eventually with
Agent-Based landuse moedel)

10 010 Kilometers | EvMEIteTTanEan Fegion
= ‘& high resolution study area

* Track the;effects;of:
landuse on landcover and
subsequently on the
spatial extent'and severity.
of eresion and deposition
through time




Study Methodology

o Compare the effects of 50
years' simulated landuse
between a medium-sized
Middle/LLate PPNB' (~9-8
KYBP) village and a very
smalll Late Neolithic (~7.5-7
KYBP) farmstead

Four landuse scenarios: five
year fallow: slashiand burn
agriculture, intensive
agriculture, and both of
these types of agriculture
withi logistic herding in the
surrounding catchment

Model surface processes
for eachi model plus; control
runs of with noi landuse at
all to provide a comparative
baseline




Project Area
(Wadi Ziglab, Northern Jordan)

WT 4 Tayiba Site

WZ 135 Al Basatin

WZ 310 Al'Agaba



~ PPNB Tell Rakkan

~15 households (?)
~100 people

(limited excavations)

~20 people

(fully excavated)




Landuse Simulation

» Agricultural and pastoral
catchments defined
through
ethnoarchaeologically-
derived size estimates
and cost-surface models

Grazing and fallow

agricultural landuse
utilize stochastic
resampling ofi required
percent of catchment
with succesional
vegetative regrowth

Tirack landcover:
diversity/degradation
through time

bare land

sparsely covered land
actively cultivated field
moderate grassland
grassland

grass and sparse shrubs
grass and shrubs

mainly shrubs

developing maquis
moderate maquis

magui s

moderately dense maquis
dense maquis

maquis and smal |l trees
young woodland and maquis
mostly young open woodland
young open woodland
moderate open woodland

maturing and moderate open wood land | ot

maturing open woodland
mostly matured open woodland
fully matured woodland




Tell Rakkan Tabaqgat al-Buma




Tell Rakkan Tabaqgat al-Buma
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Swidden Model Results

Agricultural Catchment Degradation

— TellRakkan Swiddening + Grazing

-~ Tabagat aFBuma Swiddening + Grazing
Tell Rakkan Swiddening

Tabaqat aFBuma Swiddening
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Vegetation Type

Pastoral Catchment Results

Tell Rakkan Pastoral Catchment Diversity

fully matured w oodland
mostly matured open w oodland
maturing open w oodland
maturing and moderate open w oodland
moderate open w oodland
young open w oodland
mostly young open w oodland
young w oodland and maquis
maquis and small trees
dense maquis

moderately dense maquis
maquis

moderate maquis

developing maquis

mainly shrubs

grass and shrubs

grass and sparse shrubs
grassland

moderate grassland

actively cultivated field
sparsely covered land

bare land
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Tabaqat al-Buma Pastoral Catchment Diversity

fully matured w oodland
mostly matured open w oodland
maturing open w oodland
maturing and moderate open w oodland
moderate open w oodland
young open w oodland
mostly young open w oodland
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maquis and small trees
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moderately dense maquis
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moderate maquis

developing maquis

mainly shrubs

grass and shrubs

grass and sparse shrubs
grassland
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sparsely covered land

bare land
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Surface Process Simulation

Dynamic cellular automata model based on
USPED equations that take yearly climate,
yearly landcover, soll type, and flow type into
account

Use precipitation maps for the PPNB and LN

retrodicted from modern weather station data

Use landcover maps produced by our other
simulation

Trracks soll production, soll depth, bedrock
elevations, erosion/deposition, and surface
elevation at each pixel




».m &W e
00 XS
el
=N b T :

=
>
7
D
Y
[
L,
o
=




Average Deposition

Tell Rakkan
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Average Erosion

Tell Rakkan

— Control Low Rain Control High Rain Intensive Agriculture

— Intensive + Grazing — Swidden Agriculture Swiddening + Grazing
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Surface Processes Summary

Sum Average Erosion/Deposition

Tell Rakkan Tabaqat al-Buma ' Control High Rain B Control Low Rain

-2500

Intensive Intensive + Swidden Swiddening +
Agriculture Grazing Agriculture Grazing




Conclusions

« \We have demonstrated that while all the modeled types, of
ancient landuse practices had ani impact on the
environment, some had less Impact than others, and some
had other, unexpected resuits.

Specifically, the addition of herd keeping te agriculture
significantly increases environmental degradation inf most
cases, but In certain cases may actually help depress

erosion by increasing the diversity of vegetation| in the entire
catchment.

» Also, it seems that a small intensively cultivated catchment
has less effect than a smalllswidden| catchment, but thata
large intensively. cultivated catchment has more effect than
a large swidden catchment, and allowing herd animals to
graze on the fallowed portions of the swidden catchment
severely aflfects the ability ofi those aneas to recover.




Conclusions

It seems that the larger catchment of TelllRakkan, coupled
with the wetter climate ofi the PPNB could have created
Intensive localized environmental degradation under some
landuse scenarios, and it seems that the change from
villages to dispersed small farmsteads  across the PPNB-
LLate Neolithic transition woeuld have been a viableimitigating
response to those conditions, and could be seen as a way/
for people to remain in a degraded! area without drastically
changing their economy.

Finally, it seems that this type of computer-based modeling
not only offers an intrguing; new: way: toassess the validity.
of various, archaeologically based landuse models for
prehistoric sites, but also allows, us to gain insights intoe
aspects ol that ancient human landuse that are not readily
apparent fromithe anchaeological record.
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