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1. Introduction



Garden Waste, Fruit, Vegetables…?
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1. Introduction

92 kg/year/

inhabitant
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1. Introduction

Spatio-Temporal

Method for

Impact 

Assessment

Circular Economy: 
Organic Waste

Collection System 
Scenarios

Impact? 
Complex Question…

1. Spatially varying
2. Time dependent
3. Multiple

[2]



What spatio-temporal method is suitable to 

assess the impacts of organic waste collection

system scenarios in Amsterdam?
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1. Introduction



Three Technical Challenges

1. Assess Impact Spatially

2. Incorporate Temporal Factors

3. Aggregation
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1. Introduction



2. Theoretical Background



Definition – Impact

Impact is the effect of a 
measure on a particular 
target group or situation 
affected
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2. Theoretical Background

“
”

Coherence

Source Receptor

Impact
Impact is the effect of a 
measure on a particular 
target group or situation 
affected

“
”[3]



Challenge 1 – Assess Impact Spatially
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2. Theoretical Background



Challenge 1 – Assess Impact Spatially

• Calculations > Outcomes

• Lumped area > Individual Entities

• Phenomenon > Impact
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2. Theoretical Background

[4]



Source

• Livestock Areas

• Roads

Receptor 

• Population Points

• Buildings
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Challenge 1 – Assess Impact Spatially

2. Theoretical Background



Challenge 2 – Incorporate Temporal Factors
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2. Theoretical Background



Challenge 2 – Incorporate Temporal Factors

Temporalities of Events [5]
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2. Theoretical Background

Moment Duration Frequency



Challenge 2 – Incorporate Temporal Factors
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2. Theoretical Background

ImpactEventState

Location
Where?

Object
What? Who?

Time
When?

F
I
D
O
L

requency
ntensity
uration
ffensiveness
ocation

[6]

[7]



Challenge 3 – Aggregation
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2. Theoretical Background



Challenge 3 – Aggregation

Value Aggregation

• Compensation [8]

• Andness and Orness [9]

• Spatial Scales and Entities [10]
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2. Theoretical Background



Challenge 3 – Aggregation

Spatial Aggregation

• Area

• Value
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2. Theoretical Background



3. Tools and Data



Tools
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3. Tools & Data



Data
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3. Tools & Data
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Data

3. Tools & Data
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Data

3. Tools & Data
Neighbourhoods

Roads

Houses



A B
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Scenarios

3. Tools & Data
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Data

3. Tools & Data

Attributes:
• Moment
• Duration
• Frequency
• Sequence

A



Attributes:
• Moment
• Duration
• Frequency
• Sequence
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Data

3. Tools & Data

B



4. The Method



• Fit the Scenarios
• Extent

• Spatial Variance

• Temporal Variance

• Be Transparent

The Method Should
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4. The Method



Source or Receptor? What Aggregation?
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Nuisance

Reduction

Sustainable

Planning

Noise

Congestion
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Waste 

Collection

CO2 

Emission

Temporality

A. Population

Intensity

Temporality

A. Population

Intensity

Temporality

A. Population

Intensity

Intensity

Moment
Duration
Frequency
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Duration
Frequency

Moment
Duration
Frequency

Objectives Indicators Quantification factors Aggregation

Value 

Aggregation

Spatial

Aggregation

4. The Method



Source or Receptor?
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4.1. Quantification
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Spatial Approach
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Impact

What is the

impact of each

container?

What is the

impact at each

house?

4.1. Quantification



# 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 ℎ𝑜𝑢𝑠𝑒# 𝑝𝑒𝑜𝑝𝑙𝑒 𝑤𝑖𝑡ℎ𝑖𝑛 𝑟

Quantification of Noise
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Source Receptor

4.1. Quantification

𝐿 = 𝐸 − 𝐷𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 − 𝐷𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔𝑟 = 10𝐸 −𝐿 −𝐷𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔/10



# 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 ℎ𝑜𝑢𝑠𝑒# 𝑝𝑒𝑜𝑝𝑙𝑒 𝑤𝑖𝑡ℎ𝑖𝑛 𝑟

Quantification of Odour
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4.1. Quantification

𝐶 = 𝐸 / (𝜋 ∗ 0.04 ∗ 𝑑1.56 ∗ 𝑢)𝑟 = (𝐸/(𝐶 ∗ 𝜋 ∗ 𝑢 ∗ 0.04))0.64



Quantification of Congestion
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𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝐿 𝑖𝑛 𝑝𝑟𝑜𝑥𝑖𝑚𝑖𝑡𝑦 (𝐿𝑐𝑎𝑟 + 𝐿𝑡𝑟𝑢𝑐𝑘) ∗ 1.4
2
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4.1. Quantification

𝐶 = (𝐿𝑐𝑎𝑟 +2 𝐿𝑡𝑟𝑢𝑐𝑘) / 𝑐𝑐𝑎𝑟𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝐶 𝑖𝑛 𝑝𝑟𝑜𝑥𝑖𝑚𝑖𝑡𝑦



Quantification of CO2 Emission
Source
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4.1. Quantification

𝑀 = 𝑑 ∗ 𝑓𝑙𝑜𝑎𝑑 ∗ 𝑓𝑠𝑝𝑒𝑒𝑑 ∗ 2.63 ∗ frequency



Quantification of Waste Collection
Source Receptor
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4.1. Quantification

𝑟 = 140𝑚

𝑀 = 92 ∗ 𝑛𝑝𝑒𝑜𝑝𝑙𝑒 ∗ 𝑓𝑤𝑖𝑙𝑙𝑖𝑛𝑔𝑛𝑒𝑠𝑠

𝐴 = (140 − 𝑑) / 140

𝑀 = 𝐴 ∗ 92 ∗ 𝑛𝑝𝑒𝑜𝑝𝑙𝑒 ∗ 𝑓𝑤𝑖𝑙𝑙𝑖𝑛𝑔𝑛𝑒𝑠𝑠



First Outcomes: Noise at Receptor

4.1. Quantification
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What Aggregation?
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Value Aggregation

• Normalisation

• Aggregation: andness

• Product

• Boolean & Average

• Boolean & Maximum
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4.2 Aggregation



Value Aggregation

41

Product

4.2 Aggregation
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Value Aggregation
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Boolean & Average

4.2 Aggregation
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Value Aggregation
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Boolean & Maximum

4.2 Aggregation
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?

• Affected Population

• Intensity

• 3 Temporalities
• Diagram

• Clock

Visual Aggregation
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4.2 Aggregation



Value Aggregation: Visual

28/06/2018 45

4.2 Aggregation



Value Aggregation: Visual
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4.2 Aggregation



Outcomes: Individual Spatial Entities

Of Source

Scenario A

4. The Method



Noise Odour Congestion CO2 Waste



Outcomes: Individual Spatial Entities

At Receptor

Scenario A

4. The Method



Noise Odour Congestion CO2 Waste



What Aggregation?
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Spatial Aggregation
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4.2. Aggregation



Validation: a Non-Spatial Chart
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4.2 Aggregation



5. Conclusions



A Spatio-Temporal Impact Assessment Method…

Approaches Impact from both

• Source

• and Receptor
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5. Conclusions



A Spatio-Temporal Impact Assessment Method…

Divides Impact into

• Objectives
• Indicators

• Factors
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5. Conclusions



A Spatio-Temporal Impact Assessment Method…

28/06/2018 57

5. Conclusions

Uses Nuisance Indicators
• Noise

• Odour

• Congestion

Quantified in 3 Factors

• Intensity

• Temporality Moment, Duration, Frequency

• Affected Population



A Spatio-Temporal Impact Assessment Method…

Uses Sustainability Indicators
•

• CO2

• Waste Collection

Quantified in 1 Factor

• Intensity
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5. Conclusions



A Spatio-Temporal Impact Assessment Method…

Presents Outcomes Spatially for

• Noise, Odour, Congestion and Waste

As Individual Entities

and Neighbourhood Totals

28/06/2018 59

5. Conclusions



A Spatio-Temporal Impact Assessment Method…

Does not aggregate into values

But into a marker
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5. Conclusions



A Spatio-Temporal Impact Assessment Method…

Presents Outcomes also Non-Spatially for

• CO2 & Waste Collection
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5. Conclusions



6. Discussion



Critical Notes

• Assumptions

• Verification and Calibration

• Readability and Transparency
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6. Discussion



Recommendations

1. Verification and Calibration

2. Accuracy

3. User tests
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6. Discussion



What Else?

• Other Impacts Festivals, Markets?

• Other Indicators Light Pollution?

• Other Areas
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6. Discussion



Questions?

Roos Teeuwen, June 2018
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