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world without people
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Scientific study often assumes a
world without people

Incorrect and misleading

People have altered the earth
for a long time

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Anthropogenic contributions may
seem small

But already transformed much of
earth’s surface in profound ways

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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The Anthropocene
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The Anthropocene

More terrestrial sediment
moved

More Nitrogen cycled
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The Anthropocene

More terrestrial sediment
moved

More Nitrogen cycled

Over half of surface fresh
water

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Real-world landscape dynamics today must
take into account human contribution

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Real-world landscape dynamics today must
take into account human contribution

Also true to an important extent in the
past
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Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Even physical processes that shape
landscapes are complex

Biological and social processes
multiply complexity

Difficult to distinguish social and
natural processes

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Shift in characterizing physical
landscape formation processes

From observation and intuition

To numerical equations

To multidimensional
computational models

Better explanation and prediction of
multidimensional landscape change
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Similar shift is beginning for biological and social processes that
are equally important as physical drivers in complexly coupled
socioecological systems

Both biological and social dynamics require different kinds of
models than physical processes. People are not particles!

Diversity of processes operating in socioecological systems
means that coupling different types of models is important
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Expressed behavior result of complex decisions
Can be rational or irrational

Economic, ritual, emotional, affective, etc

Can be modeled as algorithms of decision rules that are activated in different
contexts




MODELING SOCIAL BEHAVIOR

Human behavior highly predictive in many cases.




MIOLIELING SOC AL BERIAVIOR

Human behavior highly predictive in many cases.

But...

Decisions result of interplay of multiple factors that vary from context to context, individual to
individual, and with interactions among individuals




MIOLIELING SOC AL BERIAVIOR

Human behavior highly predictive in many cases.
But...

Decisions result of interplay of multiple factors that vary from context to context, individual to
individual, and with interactions among individuals

Variation on how each individual implements culturally common decision rules, given personal
history and proclivities




MIOLIELING SOC AL BERIAVIOR

Human behavior highly predictive in many cases.
But...

Decisions result of interplay of multiple factors that vary from context to context, individual to
individual, and with interactions among individuals

Variation on how each individual implements culturally common decision rules, given personal
history and proclivities

Even though predictable, human social behavior is a complex system and modeling is difficult




MODELING SOCIAL BEHAVIOR

Calls for modeling framework that...
represents behavior as context-specific expression of decisions
by discrete social agents
individually making decisions and acting

in a spatially explicit and variable social and natural
environment

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Agent Based Modeling (ABM)

Provides such a framework.

Equivalent to Individual Based Modeling (IBM) used in life and
ecological sciences.

Can more closely represent the way social systems operate than

other formal approaches (e.g., equations that aggregate social
practice)

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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agents = independently
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Agents can process
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Agents can sense and
respond to
environment and other
agents
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MODELING SOCIAL BEHAVIOR

Agent behavior governed by decision rules
represented as computational algorithms
(‘recipes for behavior’). Can be ...

Deterministic, probabilistic, or stochastic
‘Rational’ or ‘irrational’

Based on prior knowledge (including biased
and incorrect knowledge)

Once created, placed in virtual world, and
instantiated, agents operate independently
without further input or control from
researcher

Michael Barton, Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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MODELING SOCIAL BEHAVIOR

ABM not an explanatory statement or description of a human system in
narrative or equation form

ABM is a framework for carrying out bottom up digital experiments in
dynamics of complex, multi-component systems

Controlled experiments vs. virtual reality - experiments that are not possible in
real-world settings

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Agent based model of
agricultural land use

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Agent based model of
agricultural land use

Coupled model of long-term
land use and landscape change

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Agent based model of
agricultural land use

Coupled model of long-term
land use and landscape change

Additional brief examples
spread of farming,

interactions between
society and climate

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Agricultural land-use

lllustrate use of ABM for modeling human behavior. Created in
NetlLogo

Simple, abstract model to explore dynamics of agricultural land-use

Primarily economic decision rules; some probabilistic and stochastic
rules

Agents are households: social decision-making entities for small-scale
subsistence farming

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Parameters set by *researcher rate of soil depletion and restoration
# initial households environmental change
energy for household reproduction Agent decisions
size of area farmed where to farm around settlement
harvest return whether to fission/reproduce
farming and land clearing cost whether to abandon farm
abandonment threshold and cost to where to settle after abandonment
move or fissioning

*can be set by household agents in adaptive mode

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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setup I run §_| step | max_cycles ”" info 58"" tracking I O$ vk bl D
1000
[ Households
init-households 1 r
176 -
—— — .
fission-energy 150% y,
I S
swidden-radius 12 patches 3 S
I —— —
harvest 12% - ]
| i -
. = 3% 0 time 3.8
| — Farming Returns
Wm ’” 156 A p .avq returns X 10
N/ | A N y M avg energy
init-move-threshold  50% | / I N SN W avg fertitity %
[ I _ v , \/ \ / - '
move-cost 2% g ‘ g energy
- 129
I —— | e—
m-bu 20% 0 avg return
| — = - 8
fertiity-restore 2% = -
Vegetation
, wm 20“ 1 10 L . fo,es!
08 transfer-ownership Oshrub
[ grass/herd
_ M bare
max-fallow 20 | * J B farmed
M fallowed
On adaptive |
— 0, — -
i 73.
Innovation-r... 500 per IOOOI . - = 22
Total farmsteads | Active households | houscholds/farmstead fission encrgy swidden radius  min fertility | move threshold (%) | move dist
17 17 1 150 12 08 S0 2.5

Michael Barton, Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



MEDITERRANEAN LANDSCAPE
DYNAMICS (MEDLAND)

Combining empirical field research with computational modeling to
study the emergence and subsequent dynamics of coupled human
and natural landscapes in Mediterranean socioecological systems.

,‘ B National Science Foundation Arizona State University %
Na BCS-410269 and DEB-1313727 Office Knowledge Enterprise & Development

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Combining empirical field research with computational modeling to
study the emergence and subsequent dynamics of coupled human
and natural landscapes in Mediterranean socioecological systems.

Previous study areas in eastern
Spain and western Jordan

3 ( '+ National Science Foundation Arizona State University
f. BCS-410269 and DEB-1313727 Office Knowledge Enterprise & Development
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MEDITERRANEAN LANDSCAPE
DYNAMICS (MEDLAND)

Combining empirical field research with computational modeling to
study the emergence and subsequent dynamics of coupled human
and natural landscapes in Mediterranean socioecological systems.

Previous study areas in eastern
Spain and western Jordan

New areas in Spain and ltaly

website - http://medland.asu.edu

~‘ B National Science Foundation Arizona State University
f. BCS-410269 and DEB-1313727 Office Knowledge Enterprise & Development

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



IR ANLE) OB HNGC,
LA IRAL IR

MedLanD hybrid modeling laboratory
includes...

IR 12000 piant
i edaphic tactors
‘ ~

. p— Java ABM of human households and

proxy data their land-use decisions (Devs Suite
& Repast)

Climate models
(GCMs) & i
proxy climate

GRASS GIS-based model of
landscape dynamics

ABM and Regression-based models
of local climate and vegetation

Ethnographic Archaeological
data data

Open source software for research
transparency and global accessibility

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Physical processes .
PR slope decrease
~ . reduced capacity
----- - deposition

- W=
m W
- -

- slope increase
e increased capacity
AL erosion

land-cover change

increased capacity
7 erosion
- O(T_cosa) O(T sina DU
D=divT = (T.cosa) O(7,sina) XD Y
0x oy p cell res
calculate erosion/deposition D as divergence of calculate net vertical change (Az) for USPED and
sediment flow where a is the direction of flow shear stress for soil density p and areal units Ua

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Physical processes
Basic assumption

Flowing water carries sediment at capacity

(Tc = Qs)

o(T,cosa) (T, sina)
.|.
0x oy
calculate erosion/deposition D as divergence of
sediment flow where a is the direction of flow

D=divT =

PR slope decrease
reduced capacity
..... - deposition

- W=
m W
- -

- slope increase
increased capacity
AL erosion

land-cover change
increased capacity
erosion

p cell res

calculate net vertical change (Az) for USPED and
Shear stress for soil density p and areal units Ua

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Physical processes
Basic assumption

Flowing water carries sediment at capacity

(Tc = Qs)
Dynamics

Changes to hydrology affect transport
capacity

o(T cosa) . o(T _sina)
0x oy
calculate erosion/deposition D as divergence of
sediment flow where a is the direction of flow

D=divT =

PR slope decrease
reduced capacity
..... - deposition

slope increase
increased capacity
erosion

land-cover change
increased capacity
erosion

p cell res

calculate net vertical change (Az) for USPED and
Shear stress for soil density p and areal units Ua

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Physical processes
slope decrease

reduced capacity
deposition

Basic assumption

Flowing water carries sediment at capacity

(Tc = Qs)
slope increase
Dynamics gg;e;zed capacity

Changes to hydrology affect transport
capacity
land-cover change

Water will erode or deposit sediment until increased capacity
its load reaches its new capacity Clgoion
- O|(T_.cosa) O(T_ sina
D=divT = (7. )+ (7. ) .
0x oy p cell res
calculate erosion/deposition D as divergence of calculate net vertical change (Az) for USPED and
sediment flow where a is the direction of flow shear stress for soil density p and areal units Ua

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Landscape dynamics modeled as recursive Python scripts in GRASS GIS /\

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Landscape dynamics modeled as recursive Python scripts in GRASS GIS

Start with DEM of topography
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Landscape dynamics modeled as recursive Python scripts in GRASS GIS

Start with DEM of topography

Calculate net erosion/deposition for each landscape cell

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Landscape dynamics modeled as recursive Python scripts in GRASS GIS

Start with DEM of topography
Calculate net erosion/deposition for each landscape cell

Add/subtract net erosion/deposition to DEM

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Landscape dynamics modeled as recursive Python scripts in GRASS GIS

Start with DEM of topography

Calculate net erosion/deposition for each landscape cell

Add/subtract net erosion/deposition to DEM

Create new DEM of topography

é becomes base DEM for next iteration |

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Parameters set by researcher Agent decisions/behaviors
terrain, soil, vegetation, climate choose land (amount and
location)

number of villages and
households per village decide land-use (cultivated,

) . fallow, pasture, wood gathering)
village locations

; farm wheat/barley
caloric costs and returns from

raising domesticates raise sheep/goats
ratio of crops to animals, crop gather wood
types, animal species
reproduce
plant and animal requirements |
ie

birth and death rates

fuel needs per household

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Coupled modeling system controlled from Java ABM and interface

[ Agent  Environment Model  Interaction Model  System Settings |

" Villages  Resources  Households | 1 0
Buth Factoes [ Agent  Environment Model  Interaction Model  System Settings |

Initial Percent Probability: ~ 3' *
v - per

Percent Probability Delta 1[4 N Gincrease/decrease in a cycle)

"6 [1) people per famidy [ Villages  Resources  Households |

o - ) o FARMING PARAMETERS Labor Required Initial Expected Yield Calories Provided
Minimumn 1 l:l % Maximum 5 [t % s S — P
Death Factors
Initial Percent Probability: ~ 5 [+] Xper “gT(+] people per family WHEAT S0 450 3500
Percent Probability Delta: 5' (%] % tincrease/decrease im a cycle)
> BARLEY 51 456 3501

Menimum: 2 =1 % Maomum: 106 QR
® = NOTE: Barfey Is Oaly Consemed after Being Used as Fodder for Sheep and Goats

Percent of population providing labor 80 [+] % (rounded up 10 whole person)
= OVICAPRID GRAZING PARAMETERS
Food required: 000000  keal / capita / year Labor provided 300 | man-days | GoRa / year - - —
- Number of Ovicaprids Par Parson: Bl Ovicaprid Grazing Density Factor: 1
Maximem distance cost to travel to farm ! 2800 7 Yield Expectation Scalar [ s | Ratio of Sheep to Goats: Sheep 1 To Goats : 1 Fallow Field Grazing: ON
O —_ S ) —
0 25 50 s 100 128 150 175 Annual Sheep Fodder Requirement S84 kg Goat ¥ Requir %4 kg
Annual Caleric Yield per Sheep 0 kel Annual Caleric Yield per Goat 0 kel
|
GUIvenses 3,10, October 2010 { Save Configuration ) ( Load Configuration ) (vaidate ) imatial
-
GUIvenss 3,10, October 2010 { Save Configuration ) ( Load Configuration ) ( vatidate ) ( iemtialize ) ( Cancel )

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Experiments in complex interactions of socioecological systems

Investigating long-term anthropogenic change in Holocene
landscapes

Providing new insights into coupled human & natural processes

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Data Preparation & Simulation Analysis &
Data Input Model Parameterization Runs Validation
modern plant e 3 ‘
edaphic factors \ 2 landcover map
FACET -3
model é
P"OO\'OQOWO" = terrain map |
proxy data % (DEM)
parameterlu |
geomorphic veg. mode
data

household
demographics &
wealth
prepare DEM
parameterize assemblages
Inmal human ABM
archaeol ical
dataog communities & digital artifact
houuholds accumulations
ethnographic household
data decision rules

digital
sediments &
Isotoplc tracers

validation

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Tiny hamlet

Human Influence on Erosion and Deposiiton
in the Wadi Ziglab Watershed
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Tiny hamlet

Human Influence on Erosion and Deposiiton
in the Wadi Ziglab Watershed

Cultivation limited to wadi bottoms
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Tiny hamlet

Human Influence on Erosion and Deposiiton
in the Wadi Ziglab Watershed

Cultivation limited to wadi bottoms

Grazing causes most erosion
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Tiny hamlet

Human Influence on Erosion and Deposiiton
in the Wadi Ziglab Watershed

Cultivation limited to wadi bottoms
Grazing causes most erosion

Erosion primarily in uncultivated uplands

_.é
i~
Q
~
-
Q
c
c
c
.
-
0
o
Q
1)
D
c
Q
o
o
s
L4
@
~
)
-
-
c
-
Q

Years

= Tell Rakkan deposition Tabagat al-Buma deposition

~—=Tell Rakkan erosion Tabaqat al-Buma erosion

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



LANLIUSE S&CLANDSC APE
DYNAMICS IN NORTHERN JORDAN

Tiny hamlet
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zones is 53% of erosion

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



LANLIUSE S&CLANDSC APE
DYNAMICS IN NORTHERN JORDAN

Larger village

Human Influence on Erosion and Deposiiton
in the Wadi Ziglab Watershed
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DYNAMICS IN NORTHERN JORDAN

Larger village

Human Influence on Erosion and Deposiiton
in the Wadi Ziglab Watershed

Cultivation in uplands; more extensive
grazing

_.é
i~
Q
~
-
Q
c
c
c
.
-
0
o
Q
1)
D
c
Q
o
o
s
L4
@
~
)
-
-
c
-
Q

Years

= Tell Rakkan deposition Tabagat al-Buma deposition

~—=Tell Rakkan erosion Tabaqat al-Buma erosion

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



LANLIUSE S&CLANDSC APE
DYNAMICS IN NORTHERN JORDAN

Larger village

Human Influence on Erosion and Deposiiton
in the Wadi Ziglab Watershed

Cultivation in uplands; more extensive
grazing
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Larger village

Human Influence on Erosion and Deposiitca
in the Wadi Ziglab Watershed

Cultivation in uplands; more extensive
grazing

Cultivation causes most erosion
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Erosion in cultivated and uncultivated zones

= Tell Rakkan deposition Tabagat al-Buma deposition

~—=Tell Rakkan erosion Tabaqat al-Buma erosion
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Larger village

Human Influence on Erosion and Deposiitca
in the Wadi Ziglab Watershed

Cultivation in uplands; more extensive
grazing

Cultivation causes most erosion
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Erosion in cultivated and uncultivated zones

= Tell Rakkan deposition Tabagat al-Buma deposition

~—=Tell Rakkan erosion Tabaqat al-Buma erosion

Redeposited sediment only 29% of erosion
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LANDISUSE & AN ISC ARE
DYNAMICS IN EASTERN SPAIN

Penaguila Valley, Alicante Province, Spain

Michael Barton, Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



LAND-USE & LANDSCAPE
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Penaguila Valley, Alicante Province, Spain
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LANDISUSE & AN ISC ARE
DYNAMICS IN EASTERN SPAIN

Begin with paleo-
terrain of early
Holocene

dense woodland (no human impacts)

open woodland (grazed)

shrubs (grazed or fallowed)

grass & cereals (farmed or fallowed)

bare (cleared for farming)
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DYNAMICS IN EASTERN SPAIN

Begin with paleo- village
terrain of early
Holocene

Add ABM of village
with households

dense woodland (no human impacts)

open woodland (grazed)

shrubs (grazed or fallowed)
grass & cereals (farmed or fallowed)

bare (cleared for farming)
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LANDISUSE & AN ISC ARE
DYNAMICS IN EASTERN SPAIN

Begin with paleo- village
terrain of early
Holocene

Add ABM of village
with households

Instantiate 1000
years of agriculture
and fuelwood use

dense woodland (no human impacts)
Repeat multlple open woodland (grazed)
times for different shrubs (grazed or fallowed)
settings grass & cereals (farmed or fallowed)

bare (cleared for farming)

Michael Barton, Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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population over 500 years with different subsistence strategies (multiple runs)
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population over 1000 years with different subsistence strategies (multiple runs)
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mean standard deviation in landcover over 500 years with different subsistence strategies
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model evaluation: 100 years of
land-use and landscape change
from initial ‘paleoterrain’

in the Rio Penaguila Valley,
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eastern Spain
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SEREAL OF PARPHING N F b
WES TERN MEDITERRANEAN

Social and demographic changes with recursive impacts on environment
Questions about processes of socioeconomic change

Spread of people vs. spread of ideas?

Interactions between farmers and foragers!?

Continuous diffusion-like spread vs. discontinuous punctuated spread!?

Land-based, sea-faring, both?

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



SEREAL OF PARPHING N F b
WES TERN MEDITERRANEAN

Estimating suitability for farming from multiple environmental
parameters

climatic index (cooler colors are better) topography

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



SEREAL CE PR HING N F b
WESTERN MEDITERRANEAN

Testing different dispersal processes

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Comparing results with empirical data

Michael Barton, Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Linking human and earth

o THESE system models to assess
D t 00 oxt:rra:r:nan- :artin stem D t 3 : 5
s neyaton saine S regional impacts and adaption
€——3p| Human Impacts Earth = o c
S S in urban systems and their
iPETS [T, ag:r:?;re T CESM hinterlands
Creating decision-support
/ 1 \ tools to make modeling more
Evaluation & ; Visualization Useable fOr Plannlng and POhC)'
Uncertainty Impact & Adaptation & Decision
Analysis ASHESITIE Support

Focus on developing world

(BRIC)
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Linking human and earth

THESIS system models to assess
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regional impacts and adaption
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in urban systems and their
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Integrated 8 Commun ity Earth
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CHADNGE

Current work developing a way to
quantitatively and systematically map
city morphology from remote sensing
data

Collaborating with ASU GeoDA

Center to develop visualization and
decision support tools

......

—u o
L=,

Houston, Tx - Google Earth

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



SOCIAL INFORMATION NETWORKS
& HAZARDS WARNINGS

PREPAREDNESS & WARNING STAGE RECONCEPTUALIZED: A Dynamic Information System

Interactive creation, communication, interpretation, and use of evolving information about approaching risks

Social
information
network

coastline
Forecasted 12 hours
Area of risk before landfall
3 days
before
landfall
Hurricane
5 days before
landfall
Preparedness it
& Warning Sl
TRADITIONAL
Mitigation Response HAZARD/DISASTER
CYCLE

Recovery

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



SOCIAL INFORMATION NETWORKS
& HAZARDS WARNINGS

PREPAREDNESS & WARNING STAGE-RECONCEPTUALIZED: A Pynamicinformation System

Interactive creation, commilnication, interpretation, and use of evolving information about appfoaching risks

Social
information
network

coastlin 6
Forecasted — 12 hours
Area of risk before landfall
3 days
before
landfall
Hurricane
5 days before
landfall
Preparedness
& Warning 4
TRADITIONAL
Mitigation Response HAZARD/DISASTER
CYCLE

Recovery
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SOCIAL INFORMATION NETWORKS
& HAZARDS WARNINGS

Info about hazard (FORECASTERS)

Y
Info about hazard (BROADCASTERS, otc.)

Y
Pre-decsion processes
———>
Y
Protective Action Decsion Mode!

[ Risk If)t’[ Risk Assessment }—){ PA Search }—){ PA Assessment PA Implementation ]
. 4

Agent Specific Paramedters
Core Perceptions: Social Cues
- Experience - Social Networks -
- Expected Severity - Neighbors
« Immediacy
- Respect for Authority
- Perscnal Responsibiity Environmental Cues

Info needs loop

Info Needs Assessment = Communication Assessment =3 Comen Action Implementation

Michael Barton, Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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EINABLIING TECHINGILOIGIES &
51 = G

Science is not technology, but
some technologies can transform
science

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change
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Science is not technology, but
some technologies can transform
science

Telescope
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Science is not technology, but
some technologies can transform
science

Telescope

Microscope
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EINABLIING TECHINGILOIGIES &
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Science is not technology, but
some technologies can transform
science

Telescope
Microscope

Cyclotron

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



COMPUIALIOIN &
S0 KO O LGSO B S Ly f P

New computational tools to help understand and anticipate dynamics of
complex world we have created

Trace causation that is hidden in complex interactions and feedbacks

Anticipate long-term consequences of decisions and environmental not easily
visible in socioecological systems

Express complex interactions and dynamics in quantitative form for better
communication across scientific disciplines

Create a robust experimental social science that permits controlled
replication of social processes. ‘Re-run the tape’ (S.]. Gould)

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



COMPUTATION &
SOCIOECOLOGICAL SYSTEMS

Transformative technology for science of complex
socioecological systems
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Computational Model
Library

Open-access publishing of
model code
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Computational Model
Library

Open-access publishing of
model code

Community standards and
best practices for model
description and citation

Michael Barton,Arizona State University Center for Social Dynamics & Complexity/School of Human Evolution & Social Change



PRCIPGCIEING s F RADNSEAREING T 1IN
SCENHIFIC COPMEL NG

Computational Model
Library

Open-access publishing of
model code

Community standards and
best practices for model
description and citation

Peer review of models
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