From a semantic query in k.Explorer
to a system of observables in k.Modeler

Example: Pollination model
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Operator prototype
presence of <O>
count of <O>

distance to <O>
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Connecting observables
through semantic operators in k.IM

Applies to

Subjects, relationships,
events and processes

Countables (subjects and
events)

Subjects and events in a
spatial context

Events

Qualities

Identities in quantities of more
general identity

Quantities

Any concept, including non-
observables, over matching
concepts

Subjects, relationships,
events and processes

Produces

A quality concept describing the
presence or absence of O, whose
states are true/false values.

A quantity concept describing the
numerosity of O in a context.

A length concept describing the
distance to any observation of O in a
spatial context.

A quality concept describing the
probability of O happening.

A quantity concept describing the
uncertainty associated with an
observation of O.

A guantity describing the proportion
of a particular identity in a medium,
e.g. salt vs. water volume.

A quantity describing the ratio
between two other quantities.

A quantity describing the value
attributed by the observer to a
particular concept, possibly in
comparison with another.

A shorthand for “probability of
presence of O".
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Net value of Pollination

The net value of pollination, showing the balance between dema...

Occurrence of Pollinator Insects
The likelihood of finding pollinator insects in each point, compos...

E’f_rg Weather suitability for Pollinator Insects
T ;1 The weather-related component of the likelihood of finding pollin...
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(... for selected
combinations of
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@documented(pollination)
namespace aries.global.pollination
using (FLOWERING_PROBABILITY_TABLE, NESTING_PROB

from aries.global.pollination.tables;

@documented(pollination.nesting-suitability)

model occurrence of agriculture:Pollinator ecology:Nest
observing landcover:LandCoverType named landcove
lookup (landcover) into NESTING_PROBABILITY_TABL

@documented(pollination.flower-availability)
model probability of ecology:Flowering
observing landcover:LandCoverType named landcove

lookup (landcover) into FLOWERING_PROBABILITY_TA

@documented(pollination.insectoccurrence.landscape)
model occurrence of agriculture:Pollinator biology:Inse
observing
distance to earth:Waterway in m named d
distance to earth:WaterBody in m named d
probability of ecology:Flowering named f

occurrence of agriculture:Pollinator ecc

set to [
def lake_effect = nodata(distance_to_l
def stream_effect = nodata(distance_to_s
return stream_effect + lake_effect + (ne
1;



Examples: modelled phenomena, coding and observables
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@documented(pollination.nesting-suitability)

model occurrence of agriculture:Pollinator ecology:Nesting
observing landcover:LandCoverType named landcover

lookup (landcover) W
. LandCoverType

@' AtmosphericTemperature E Weather

@documented(pollination.insectoccurrghce.weather) "”ﬂa"
model occurrence of agriculture:Polfinator biology:Insect caused by earth:Weather
observing

im:Mean earth:AtmosphericTemperature in Celsius named air_temperature,
im:Mean earth:SolarRadiation in J named solar_radiation
set to [0.62 + 1.027 * ai{;iemperature + 0.006 * solar_radiation];

(=) SolarRadiation



Examples: modelled
_ aInsect
phenomena, coding and
observables &P Landscape

@documented(pollination.insectoccurrence.landscape) /

.Inverse model occurrence of agriculture:Pollinator biology:Insect caused by ecology:Landscape named
distance to landscape_suitability

water bodies observing

presence of earth:WaterBody named water_body presence,

ability of ecology:Flowering named flowering suitability,
occurrence of agriculture:Pollfnator ecology:Nesting named nesting suitability
set to [(water_body presence)? unknownf: (

e WaterBDdy nestipg suitability * flowering_suitability)];

4 Pollinator Flowering Nesting



