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Transportation: Kerkenes Dag Case

e

Ancient cities were often divided into sectors and area of varying
social significance and function. Finding these areas is difficult
through expensive archaeological excavations. However, can
limited excavations and survey along with agent-based models tell
us something about the significance of social space?
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Network-Based Approach
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™= Movement can be modeled using vector networks or raster space.’

We have chosen a vector approach as movements in a urban
environment are often restricted to specific spaces.

Raster movement Vector movement



. Models/Algorithms Used

McDonald and Pandolf Metabolism Models
Decision Model for human movement
Least cost/search algorithms (Dijkstra and A*)

2N X

Data Used

Spatial Datasets (e.g. GPS points, street networks, mapped structures)

3,
Physical data collected frem human movement
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GIS-T Kerkenes Dag Street Traffic Volume —
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Applying multiple modeling
approaches is one way to
strengthen the case for
your overall results.

Pedestrian Flows
CE_A_MA_T

——— 0-24464
—— 24465 - 59626
— 50527 - 108951
1080952 - 179973
179974 - 315530
15531 - 522813



Passing Traffic Volume
CM_A_MA_T

[ 4830 - 341655
I 341656 - 678480
678481 - 1015306
I 1015307 - 1352131
I 1352132 - 1688956

Bl issees7 - 2025781

Heaviest volume of traffic is
expected to be near the
palace area based on GIS-T

model.



Integratlng Data-Point and Click Phllosophy

"=~ Load GIS/chart

Simulation Loader data a_nd model
#2d Spatial Data selection

I Raster Daka

Algorithm/Model Chooser Chart Data

General Data

Select the Least Cost Algorithm to be Used I HLIRANE

Dijlstra Algorithm -
Select the Velocity Model to be Used
- Data Parameter Mapper
Select the Metabaolism Model ko be Used
McDonald Metabalism Model - Entitw Data Entry Entity XML Input  Velocitw/Segment Data Entry Velocitw/Segment XML Input Road Costs Mapper
Select the Transport Decision Model o be L Name of Geometry File
Standard Decision Model - Parameter Name Parameter Type Data Name File Name
weight double
Parse Elevation Shapefile carryingWeight double
Select the Elevation Interpalation S8X int
Mane - age int
Select the Elevation Data File i Object
(") shapefil= ) bextfile X double
v double
F double
geometryFieldName String

velocityCode String

locationUnit String
Roads_shp file loaded S Object
movementDecision Ohject
roadMetwork Ohject
segmentTraveled float
point Ohject
pointFeature Object
M ap I O ad e d d ata energyExpenditure double
. . distance double
to object variables . o



Kerkenes Dag Agent-Based Approach

. : L T o o g5 -E‘h&ﬁ_ :
. - — . i Bl o L e i T N e

- P Po=

= Llegend
[=1-[w] Default Styler
/FinaI_Gate_Connectors

Loaded shapefiles
and agents

: D city_walls

Diefault Styler
/ Street_Final

=[] Default Styler

/ Final_Compound_Connectars

street netw




Enerqgy Expenditure by Agents

—

During the simulation, sometimes there is a benefit to validation
by tracking some key statistics. In this case, energy used
iIncreases as agents choose more distant locations to visit.

Energy Chart

Energy Chart
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Tick

- Energy Expenditure




Individual Results
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Monitoring Distance Traveled
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DistanceTraversed

Agents, traveling
greater distances
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SHULGI Output — Broken Down by Agent Categories
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0205 410 \
0 ot 0205 410 820

Id Women

210 420 8484

Traffic Volume

Traversed

0-4321
———— 4,322- 12,628
— 11,629- 26,724
— R, 725 - 58,711
m— 55,712 - 06,700
Traversed
[ ]721-31957
[ ]31958- 65507
Il 65508 - 120185
Bl 120156 - 215320
Il 215321 - 386315

205 410 820
[ e

Traffic Volume

Traversed

0-3515
—— 3516- 10251
—— 10252- 21914
— 21915 - 50540
— 5054 - 92089
Traversed
[ 1841-32194
[ 32195 - 64723
I 64724 - 111534
Il 111535 - 202232
Il 202233 - 361952

Young Males

Traffic Volume

Traversed

0- 3695
—— 3396 - 10704
—— 10705 - 22679
— 22680 - 51454
— 51455 - 91032
Traversed
[ |ss0-29829
[ 29830 - 59915
I 59916 - 106465
Il 105466 - 200330
I 200331 - 359202

N

A

205 410 820
[

Traffic Volume

Traversed

0- 3880
—— 3061 - 11657
— 11868 - 24972
— 24973 - 55517
— 55518 - 96760
Traversed
[ ]731-34788
[ ] 34769- 69685
[ 59636 - 123570
Il 123571 - 214910
I 2149711 - 370764

Traffic Volume

Traversed

0-3515
—— 3516 - 10251
— 10252 - 21914
— 71915 - 50540
— 50541 - 92089
Traversed
[ 1841-32194
[ 32195-64723
I 54724 - 111534
I 111535 - 202232
I 202233 - 351952

N

A

205 410 820
[ —————]

Traffic Volume

Traversed

0- 3444
—— 3445-9950
—— 9951 - 21447
— 21448 - 47858
— 7G5 - 5972
Traversed
[ 1851-34491
] 34492 - 69331
I 59322 - 120809
B 120810 - 210581
I 210582 - 357691

Young Females




7 1.
Building traversed by

Aggregate output
matches well with
GIS-T results.

Most traversed roads
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Fieldwork and Ing
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d0.95 (um)

1600
1400
1200
1000
800
600
400
200
0
T1231 TT232 TI233 TI244 TI1245 T1257 TI1258 TT1259
above surface below above surface above surface below

d0.95 (95 percentile) Particle size (um) from the three transportation trenches
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. InIndonesia, people-have made choices in recent and past
periods that have affected genetic makeup of individuals. Can the
underlying mechanisms of genetic change and cultural processes
be understood?

. -H.H\"a 3
| 4

Genetics Culture
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SAIL-Demo

“eno . L ‘ :
e nE o000 /e[=[aa\E e Tick Count: 00 88

Scenaria Tree

Layers

E’ Stars

E Atmosphere

# Fog

¥ NASA Blue Marble Image
¥ NASA Blue Marble
 i-cubed Landsat

™ USGS Urban Area Ortha
¥ Place Names

ﬂ World Map

Fﬁ Scale bar

™ Compass

™ sphere

Altitude 19,146 km Off globe

[ scenario Tree | Run Options  Parameters | [ GIS 3D Display | Population Chart |

SAIL loaded

Genetic and cultural interactions are measured over multiple generations.




SAIL Model- Detalils
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~ Simulation Setting =
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In the scenario there are
three population centers,
with a fourth founded
during the simulation.




Stable Populatlon
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SAIL Population — Relatlvely
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Lineage Reductlon — Domlnant Reproductlon

e E-..--r

Founder Event

Migration event

After populations are founded,
the number of genetic lineages
(haplotypes) rapidly decreases
In the new population. Rare
lineages are quickly lost.
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Generation=20 years; Simulatibns are run 1000+




Comparing Lineage Type Frequencies

Population
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Generation

—Type A —Type B

More common lineages becomes dominant,
while low frequency alleles diminish.




Migration and Mutation Limit Lineage Reduction
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Migration and mutation limit
the effect of lineage reductions.
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— Lineages - Dominance — Lineages - No Dominance

migration prob.=.05 (males)
mutation prob. =.025 pat. alleles
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Sustaining Dominance of Lineages for Generations

e B

e T e s
e e e e e

Sustaining Dominance

The persistence of a dominant
group is limited by the ability to

keep mating superiority for long
periods.

L) o)

0.4

Probability of Dominance

®* Dominant — Power (Dominant)

0.6 0.8 1




Observed Results- What the Da

g N

— _ Collected data from Indonesia suggest that although there appears to be
evidence for selection in the short-term for cultural traits, in the long-term
there is no evidence of specific genetic markers or lineages biased for.

SR X

We suspect that lineage dominance are not maintained culturally. Data
collection and tests need to validate this theory. Where dominance might
be present in a population group at-a given instance, the influence of
genetic dominance tend to be transient.
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Monitoring Chemical Reaction Networks

MADCABS - Repast Simphony
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Reaction Stability and Content Balance

MADCABS - Repast Simphony
File Run Tools View
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Conclusion- Transportation, Genetics, and Chemical

! Processes Scenarios ——

=~ Transportation Modeling

For past systems, we can assist fieldwork efforts and determine relative
B Importance of certain locations by projecting areas of heaviest traffic.

Modeling results match well with GIS-approaches, but with far less cost
and with greater agent-level flexibility.

Genetics and Culture

We can study current populations and experlment with models to see
how populatiohs Bvolved.

Agent-based modeling allows a platform to test ideas over multiple
generations with relative ease.

Chemical Network Reactions'?"

Agent modeling enables @analysts to monitor the flow and reaction within
chemical mixers in a network of reactors.
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