A Spatio- Temporal Method
for Impact Assessment

Organic Waste Callection in Amsterdam
BEAT W TS e M Gaa YTV o BB -

Roos Teecuwen, June 2018







O O A

Ntroduction

‘nheoretical Background
00Is and Data

1he Method
Conclusions

Discussion




1, INntroduction
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Garden Waste, Fruit, Vegetables. ..
92 kg/year/
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Circular Economy:
Organic Waste

Collection System
Scenarios

Impact?
Complex Question...

1. Spatially varying
2. Time dependent
3. Multiple
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Spatio-Temporal
Method for
Impact

Assessment



1, Introduction

What spatio-temporal method Is suitable to
assess the impacts of organic waste collection

system scenarios in Amsterdam?
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Three Technical Challenges
1. Assess Impact Spatially

2. Incorporate Temporal Factors
3. Aggregation
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2. | neoretical Background



{(

2. Iheoretical Background

Definition — Impact

Impact is the effect of a

measure on a particular Impact
target group or situation
affected 14 Source | Receptor

Coherence
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Theoretical Background
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 Lumped area > Individual Entities

 Phenomenon > Impact
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SN Y D Theoretical Background

Challenge 1 — Assess Impact Spatially

Source Receptor
* Livestock Areas « Population Points
* Roads  Buildings
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(R W\ D Theoretical Background

Challenge 2 — Incorporate Temporal Factors
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Challenge 2 — Incorporate Temporal Factors

Temporalities of Events

Moment Duration Frequency
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Challenge 2 —

State
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Event

. § M

Impact

£ fj"f: ; \t!

2. Iheoretical Background

ncorporate lemporal Factors

Location
Where?

Time Object

When? What? Who?

requency
ntensity
uration
ffensiveness
ocation
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Challenge 3 — Aggregation
Value Aggregation
« Compensation

* Andness and Orness
« Spatial Scales and Entities
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SN Y D Theoretical Background
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Challenge 3 — Aggregation

Spatial Aggregation

e Area
e Value
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SN Y D Theoretical Background
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2. 100ls and Data



3. Tools & Data

W4 @ python
A 4

GRASS G5
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3. Tools & Data
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3. Tools & Data

SCenaros

A B

Every two weeks Twice a week
,,e.\‘ Departure at 10:00 AM Departure at 06:00 AM
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Every two weeks
_.--®. Departure at 10:00 AM

Attributes:
* Moment
* Duration
* Frequency
* Seqguence
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4 1he Method



S STy T 4. The Method
The Method Should
* Fit the Scenarios

o Extent

e Spatial Variance
« Temporal Variance

* Be Transparent
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Impact of Scenario?

Objectives Indicators
Noise
Nuisance
Reduction Ll
Congestion
CO2
_ Emission
Sustainable
Planning
Waste

Collection

28/06/2018

Source or Receptor?

Quantification factors

Intensity
Temporality
A. Population

Intensity
Temporality
A. Population

Intensity
Temporality
A. Population

Intensity

Intensity

4 1he Methoo

Moment
Duration
Frequency

Moment
Duration
Frequency

Moment
Duration
Frequency

Value
Aggregation

What Aggregation?

Aggregation

Spatial
Aggregation

30
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Source or Receptor?

Quantification factors

Intensity
Temporality
A. Population

Intensity
Temporality
A. Population

Intensity
Temporality
A. Population

Intensity

Intensity

Moment
Duration
Frequency

Moment
Duration
Frequency

Moment
Duration
Frequency

4.7, Quantitication
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Spatia\ ADProach

Impact

What Is the What IS the

impact of each impact at each
container? house?

28/06/2018

4.7, Quantitication
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4.7, Quantitication

Quantification of Noise

Source Receptor

>
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Affected
Population
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4.7, Quantitication

Quantification of Odour

Source Receptor

>
e
5 — 0.64 _ 1.56
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e
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Affected
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4.7, Quantitication

Quantification of Congestion

Source Receptor
2
@ maximum C in proximity C = (Legr +2 Liyycr) / Coar
2
c
- Moment Temporality for Congestion
low (weight 0) and high (weight 1) significance _
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4.7, Quantitication

Quantification of CO2 Emission

sSource

M =d * fioaa * fspeea * 2.63 *frequency

Intensity
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4.7, Quantitication

Quantification of Waste Collection

Source Receptor
r = 140m A= (140 —d) / 140

Intensity

® .n.o(e' ’ AC ¢ :
o X~ O - Error Euclidean vs. Network [m]
QERER\G te®]
® -23-0
o 0-141
O 141 -200
© 200 - 400
® 400 -583
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Intensity

Temporality

Affected
Population
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4.2 Aggregation

What Aggregation?

Aggregation

Value
Aggregation
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Value Aggregation

* Normalisation
* Aggregation: andness

* Product
« Boolean & Average
« Boolean & Maximum

28/06/2018
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4.2 Aggregation
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4.2 Aggregation

o < Product

Intensity

Temporality

Affected
Population

g
65'...7‘3 .



4.2 Aggregation

w2 L Boolean & Average

Intensity

Temporality

42

Affected
Population




4.2 Aggregation
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4.2 Aggregation

 Affected Population

* Intensity

« 3 Temporalities
« Diagram
* Clock
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4.2 Aggregation

Value Aggregation: Visual

Moment factor 1.0
Duration factor 0
Legend Frequency factor O

Intensity

Moment factor O
Duration factor 1.0
Frequency factor 0

.

Moment factor O
Duration factor 0
Frequency factor 1.0

28/06/2018 45



4.2 Aggregation

Value Aggregation: Visual

Moment

Legend
Intensity

| 06:00 AM
09:00 AM
06:00 PM
—  |09:00 PM
Duration
I 2 minutes
I 4 minutes
Frequency

l 1 occurrence per 2 weeks

} 4 occurrences per 2 weeks
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4 1he Methoo

Qutcomes: Individual Spatial Entities

Of Source

Scenario A



Noise Odour Congestion CO2 Waste




4 1he Methoo

Qutcomes: Individual Spatial Entities

At Receptor

Scenario A



Noise
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4.2 Aggregation

What Aggregation?

Aggregation

Spatial
Aggregation
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Spatial Ag
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Legend

Intensity (varying colour)
[Jintensity factor 0 to 20
[ Jintensity factor 20 to 40
ox: [ Intensity factor 40 to 60
‘[ Intensity factor 60 to 80
Bl Intensity factor over 80
Affected population (varying size)
+  Population factor 50 - 680 people
e Population factor 100 - 1360 people
® Population factor 150 - 2040 people
@ Population factor 200 - 2720 people
@ Population factor 250 - 3400 people

2. Aggregation

TInsgs Ire

Py

52



4.2 Aggregation

Valdation: a Non-spatial Chart

Source modelled Impact of Scenario A (testset)
totals of normalised factor values
labels with meaningful values

M Intensity factor Temporality factor Affected Population factor
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5. Conclusions



D, Corc@@oNs

A Spatio- lemporal Impact Assessment Method. .

Approaches Impact from both

e Source
« and Receptor
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D, Corc@@oNs

A Spatio- lemporal Impact Assessment Method. .

Divides Impact into

* Objectives
e |ndicators
 Factors
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D, Corc@@oNs

A Spatio- lemporal Impact Assessment Method. .

Uses Nuisance Indicators
* Noise
* Odour
e Congestion

Quantified in 3 Factors

* Intensity
« Temporality Moment, Duration, Frequency
 Affected Population
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D, Corc@@oNs

A Spatio- lemporal Impact Assessment Method. .

Uses Sustainability Indicators

e CO2
 Waste Collection

Quantified in 1 Factor

* Intensity
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D, Corc@@oNs

A Spatio- lemporal Impact Assessment Method. .

Presents Outcomes Spatially for

* Noise, Odour, Congestion and Waste

As Individual Entities
and Neighbourhood Totals
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D, Corc@@oNs

A Spatio- lemporal Impact Assessment Method. .

Does not aggregate into values

But into a marker

28/06/2018 60



D, Corc@@oNs

A Spatio- lemporal Impact Assessment Method. .

Presents Outcomes also Non-Spatially for

e CO2 & Waste Collection
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o..Discussion

Critical Notes

* Assumptions
 \Verification and Calibration

« Readability and Transparency
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o..Discussion

—Recommendations

1. Verification and Calibration
2. Accuracy

3. User tests
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> LG
VWhat Else”
* Other Impacts

e Other Indicators

 Other Areas
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o..Discussion

Festivals, Markets?

Light Pollution?
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Questions?
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Roos Teecuwen, June 2018
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