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Where will they occur in the future?

Where do species occur now?

Image from http://www.lifemapper.org
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What is the relationship 
between biodiversity 
and productivity?

Productivity

#
of

species

Harsh Harsh
Climate Competition

Does nutrient addition 
decrease biodiversity?
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P = Process     TH = Theory      M = Model

S = Space   T  = Time          E = Entity     ST = State

P

P

P

P

P

ST

TH

ST

ST
S

S
P

TH
S

ST

P

S

MP

P
P

TH

TH
TH

E
T

E

E
ST S

TH
P

E

E

B

A

�������
�GG'?@ 
�����
�GD'<@ 

�������
�C'<@ 
�����������
�D'?@ 

�����
�F'<@ 
��
�����
�>'D@ 
����������
�>'D@ 



�������)��
"��
�*��%

Space Time

Entities & properties
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Table 1. Different dimensions of the scientific method polyhedron shown in 
Figure 2, and examples of perspectives that make use of that facet.

StatisticsExperimentation, theory, entities

Experimental designExperiment, space, time

Issue timelineTheory, space, time

Spatial analysisEntities, theory, space

Evolutionary ecologyEntities, theory, time

HistoryTime, entities, point in space

CartographySpace, entities, point in time

EcologyTheory, experimentation, entities

Space Time

Entities & properties

Theory

Experimentation
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� r*n1 – a*n1*n2

� – d*n2 + b*n1*n2

Prey
Population

Predator
Population

Prey 
Births

Prey 
Deaths

Predator 
Births

Predator 
Deaths

Predator 
birth 

fraction

Prey death 
proportionality 

constant

Prey birth
fraction

Predator death 
proportionality constant

A

B C

n1 = # of prey           a = prey death rate
n2 = # of predators   b = predator efficiency
r = prey growth rate  d = predator death rate
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Lotka-VolterraModels

PredationModels

EcologicalModels

EcologicalProcesses

Predation

hasModel

EcologicalEntities

Predator
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NicheTheory
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hasProcess
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