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What you should remember
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▪ Monitoring is crucial for 

effective solutions against 

plastic

▪ UNEP guidelines provide 

framework for monitoring

▪ No one-size-fits-all



Why plastic monitoring matters
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▪ Identify and quantify sources, 

sinks, tranport and emission

▪ Establish baseline values

▪ Evaluate efficacy of prevention 

and reduction solutions



How to start monitoring?

▪ What method to choose?

▪ What is the goal?

▪ What are the river characteristics?

▪ What resources are available?



Measuring macroplastics
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1. Collection 2. Counting 3. Drones 4. Cameras

(Schone Rivieren, 2020; van Lieshout et al., 2020)

5. Remote Sensing



Why harmonization matters
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▪ Comparative studies to set 

priorities and baselines

▪ Basin-scale assessments

▪ Basis for answering 

fundamental questions

(van Calcar & van Emmerik, 2019)
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UNEP plastic monitoring guidelines
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▪ Micro and macro

▪ Rivers, reservoirs, lakes, 

drinking water

▪ Summary of methods, 

guidelines for strategy design



How to start
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Step-wise approach
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Step-wise approach
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Step-wise approach
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Start simple
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Comparing methods
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There’s more than just plastic
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▪ Stakeholder involvement is key

▪ Questions/goals need to be 

relevant

▪ Interventions need embedding



WORKFLOW FOR MACROPLASTIC MONITORING

QUESTIONS DATA AVAILABLE 
RESOURCES

RIVER 
CHARACTERISTICS

ANALYSIS & 
DISSEMINATION

▪ Emission to 
ocean?

▪ Top 10-20 items?

▪ Hotspots in 
time/space?

▪ Wide (>500 m) or 
narrow (<100 m)?

▪ Safe bridges 
available?

▪ River mouth or 
upstream?

▪ How many 
observers?

▪ High-tech or low-
tech equipment?

▪ Available budget?

▪ Normalize to 
standard units

▪ Consistent with 
questions

▪ Clear visualization

▪ Consider the 
stakeholders

▪ Are questions 
answered?



1. Goal/Research 
question

2. River 
characteristics

3. Available 
resources

4. Method design

5. Dissemination 
and check

Applying the guidelines: A workflow



THREE

EXAMPLES

RIVER PLASTIC MONITORING

Rhine, Europe
Mekong, Asia
Odaw, Africa



1. Rhine (Netherlands, Germany, Switzerland)

1. Goal/research question: 

Identify entry locations of plastic into the Rhine 

2. River characteristics: 

1200 km long; width ranges between 50 and 500 m; 
accessible bridges around urban areas

3. Available funding: 

Limited (1000 EUR); no sampling equipment; collaboration 
with university

4. Method design: 

Visual counting at 20 bridges from source to mouth

5. Dissemination and check: 

Longitudinal profile of floating plastic [items/hour]



1. Rhine (Netherlands, Germany, Switzerland)

▪ Increase from upstream to 
downstream

▪ Clear effect of river tributaries and/or 
urban areas

▪ High values downstream may be 
caused by the tide



2. Odaw (Ghana)

1. Goal/research question: 

Identify sources of plastic pollution across the catchment

2. River characteristics: 

30 km long; width between 10-50 m; heavily urbanized 
catchment

3. Available funding: 

Limited (2000 EUR); no sampling equipment; collaboration 
with NGO and university

4. Method design: 

Visual counting at 10 bridges from source to mouth; manual 
sampling on riverbanks and on land

5. Dissemination and check: 

Longitudinal profile of floating plastic [items/hour] and 
plastic density on riverbank and land [items/m2]



2. Odaw (Ghana)

▪ Increase in urban area, decrease at 
the mouth

▪ Profiles of floating, riverbank and land 
are different

▪ Composition across compartments is 
locally similar



3. Mekong (Cambodia)

1. Goal/research question: 

Floating mass balance around Phnom Penh during dry 
season

2. River characteristics: 

70 km long reach; width 600-650 m; no tidal influence; 
confluence and bifurcation

3. Available funding: 

Limited (2000 EUR); no sampling equipment; collaboration 
with university

4. Method design: 

Visual counting at four bridges at confluence and 
bifurcation; item-to-mass conversion using database

5. Dissemination and check: 

Floating plastic mass estimates at all locations



3. Mekong (Cambodia)

▪ Difference between upstream and 
downstream

▪ Factor 1000 between dry and wet 
season

▪ Emphasizes importance of seasonality



River 1. Goal/Research 
question

2. River characteristics 3. Available 
resources

4. Strategy design 5. Dissemination and 
check

Rhine 

(Netherlands, 
Germany, 
Switzerland)

Identify entry 
locations of plastic 
into the Rhine

• 1200 km long
• Width ranges between 50 and 

500 m
• Transboundary basin
• Acessible bridges around urban 

and industrial areas
• Complex delta

• Limited funding 
(1000 EUR)

• No sampling 
equipment

• Collaboration with 
university

• Visual counting at bridges at 20 
bridges from source to river 
mouth

• Conversion to mass transport 
using literature

• Longitudinal profile of 
floating plastic transport 
[items/hour] and plastic 
types.

Odaw

(Ghana)

Identify sources of 
plastic pollution in the 
Odaw basin

• 30 km long
• Width ranges between 10 and 

50 m
• Heavily urbanized catchment 

and channalized river
• Many accessible bridges

• Limited funding 
(2000 EUR)

• No sampling 
equipment 

• Collaboration with 
NGO and university

• Visual counting at 10 bridges from 
source to river mouth

• Manual sampling of plastic on 
riverbank and on land

• Conversion to mass transport and 
desnsity using sampled material

• Longitudinal profile of 
floating plastic transport 
[items/hour] and plastic 
density on riverbanks and 
on land [items/m2]

• Reporting results spatially, 
and per compartment 
(floating, riverbank, land)

Mekong

(Cambodia)

Establish the floating 
plastic mass balance 
at a Mekong river 
section

• 70 km reach total 4350 km 
length

• Width ranges between 600 and 
650 m

• No tidal influence
• Confluence with the Tonle Sap 

river
• Bifurcation that flows into 

Bassac river
• Accessible bridges at upper 

and lower sections of the study 
area

• Limited funding 
(2000 EUR)

• No sampling 
equipment

• Collaboration with 
university

• Visual counting at four bridges at 
bifurcation and confluence

• Manual sampling of plastic on 
riverbanks

• Conversion to mass transport and 
desnsity using sampled material

• Floating plastic estimates 
at all measurement 
locations

• Establishing the floating 
plastic mass balance for 
the study area

Summary monitoring



▪ Three successful applications of the UNEP 

guidelines:

● Profile floating plastic Rhine

● Rapid system scan Odaw

● Mass balance Mekong

▪ Capacity building through collaboration with 

local partners

▪ Future efforts may focus on more complex 

and long-term goals

Summary monitoring
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What you should remember
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▪ Monitoring is crucial for 

effective solutions against 

plastic

▪ UNEP guidelines provide 

framework for monitoring

▪ No one-size-fits-all



Assignment!
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▪ Divide into groups

▪ Develop a monitoring strategy for your country 

(5 slides max)

▪ Estimate the costs/resources

▪ Upload the presentation

▪ Link: ...

▪ At ... you will present in max 5 min

Workflow

▪ What is the question/goal?

▪ What are the river characteristics?

▪ What are the available resources?

▪ What units are reported?

▪ Are the results answering the question?
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