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Figure 2. The Immediate Area of Tell Beydar with Estimated Site Sustaining Areas
(A) and Inferred Cultivation from Hollow Ways (B)
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Tell Beydar with satellites

Area required to sustain the estimated | Area estimated from all plow
site population (100—-150 persons/ha) | animals administrated by Beydar
Total land allocated | 2,267-3,400 ha 1,683-3,132 ha

(demand?)

Tell Beydar only

Area estimated from Hollow Way Area estimated from plow
catchment around Beydar animals working Beydar fields
Arable land around 1,503 ha 1,131-2,097 ha
Beydar (supply?)

Figure 3. Sustaining Areas and Cultivation (with Waste and Fallow)
Estimated from Plow Teams and Hollow Way Catchments
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Figure 4. Simulation Entities and Dynamic Behavior Models for a Bronze Age
Mesopotamian Simulation Framework
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Figure 5. Modeling Representation of a Nexus for Natural / Social Process
Interaction: An Agricultural Field.

Coping Mechanisms

Long Term ' Medium Term Short Term
(1to2Years) ( 30 to 100 Days ) (1to 10 Days)

HUNT, FISH, GATHER FOOD
SOLICIT FOOD GIFTS FROM KIN
MAKE LOCAL EXCHANGES (e.g., livestock for grain)

OBTAIN A GRAIN LOAN
EAT REMAINING LIVESTOCK
EMIGRATE

Figure 6. Modeled Household Food Stress Coping Mechanisms



Weather: 100 years of
daily weather synthesized
from long-run Mosul, Iraq
climatological data.

Soils: Calciorthid silty
loam; alluvial soil in
wadis; thinly covered
basalt formations to west.

Crops: Barley only, with
botanical parameters

adjusted for archaic
genotypes; ard plow or
hoe used for cultivation.

Livestock: Sheep and
goats, with zoological
parameters typical of
Middle Eastern varieties.

Uplands
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Initial Population:
+ 501 persons
in 99 households.

+ 1,188 initial livestock,
12 per household.

Fields:

e 337 arable fields
totaling ~ 1,000 ha;
average field size ~ 3
ha.

Fields allocated
to households
via musha system.

Biennial fallowing
strictly observed by all
households.

Figure 7. Spatial Layout and Initial Conditions for Beydar Settlement Simulations
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Figure 8. 100-Year Baseline Run: Total Population and Number of Households
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Figure 9. 100-Year Baseline Run: Barley Yield and Precipitation
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Figure 10. 100-Year Baseline Run: Trends in Settlement Food Production and
Consumption
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Figure 11. Effects of Varying Household Access to Plow Teams on Settlement

Population Sustainability
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Figure 12. Effects of Varying Household Access to Plow Teams on Tillage-Related

Crop Failures
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Figure 13. Settlement Cropping Response to a Five-Year Drought

0.35

0.3 A
s | \

K/

<)

£

)

7]

3 / \ / \ A —e—Loans
S

2 —A— Gifts
2

8 —=— | jvestock
2 Sold
o

-

Years

Figure 14. Volume of Household Grain Gifts, Livestock Sales, and Grain Loans for
a Five-Year Drought Scenario



