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HOW TO READ THIS DOCUMENT

MODULE

INPUT TOOL

OUTPUT TOOL

ASSESSMENT TOOLTOOL REFERENCE #

White background WORKFLOW SLIDE

Grey background SUPPORTING INFORMATION

Blue background DEFINITIONS AND DESCRIPTIONS

TECHNICAL MODULE

STRATEGIC MODULE

Describes key stages and main actions to run the module 

and associated tools. 

Provides key definitions and high level objectives of the 

modules and tools.

Provides supporting information, references of 

background data.

Modules are the instruction for the tools. 

Each module is composed of one or 

several tools. Technical modules focus on 

generating hotspot information by the 

technical team. Strategic modules focus on 

generating interventions and instruments 

by involving a wider group of stakeholders.

Tools are the building blocks of the 

guidance. Tools are of three categories: 

input tools (for data collection), assessment 

tools (to generate the hotspots, 

interventions and instruments) and output 

tools (to provide summarised information 

and shareable data repository).

#

S
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T5

OBJECTIVES OF THE MODULE

The main objective of this module is to identify the areas which

are likely to present a risk of plastic leaking into the marine

environment. To do so, it uses plastic waste management data as

well as environmental data from numerous sources.

METHODS AND DATA SOURCES

This module relies on GIS resources. The mapping software

(QGIS) is free, and presents high quality open source tutorials

and data to help the user navigate through it. It requires a limited

amount of mapping software knowledge.

The following criteria are accounted for in the model.

• Waste management rate

• Waste collection rate

• MWI (mismanagement waste index)

• Distance to shore (ocean and main rivers)

• Catchment run-off of watersheds

Depending on the level of information available, data can be

included in the model at different granularity

IMPORTANT DISCLAIMER

This methodology relies on some qualitative assumptions.

Therefore, a level of sound ground-truthing is advised in order to

validate the outputs of the method.

2) … and using geographic, 

hydrographic and demographic 

information…

3) … allows to 

compute a leakage 

map and identify 

regional hotspots

1) Overlaying different 

information available at city / 

district / sub-district level 

and/of modelled through 

archetypes…

Waste Generation (tonnes)

Waste Collection Rate (%)

Mismanaged Waste Index (%)

Plastic leakage (tonnes)
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RELATIONSHIP  OF 
MODULE T5 WITH 
OTHER  MODULES

Module T5 is a modelling tool of the technical work 

stream. It guides the user to the generation of 

geographical waste management maps. Ultimately, 

the module leads to the creation of the leakage map 

and the identification of geographical hotpots. 

Module T5 take input from both module T2, tool A, 

and from module T3, tool T3.2. It also provides tool 

T3.2 with total amount of plastic properly managed 

and improperly managed in the country. Finally, 

waste management data, both existing and 

modelled, are gathered in the output tool B.

In addition to Microsoft Excel, the module requires 

the knowledge of the geographical software QGIS 

and Python programming language. 
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TOOLS ASSOCIATED WITH MODULE T5

MODULES INPUT TOOLS ASSESSMENT TOOLS OUTPUT  
TOOLS

T1 INVENTORY OF PLASTIC FLOWS
Inventory  
of data
sources
anddata  
gaps

T1.1

T2.1

Data  
collection  
templates

T1.2

T2.2
Waste
model
canvas

Fisheries  model
T1.3  

canvas

T2.3

COMTRADEdata  
extraction

T1.4

Raw data repository

Data gathered in Tool 
A is used as inputs for 
assessment tools  in 
modules T3 to T6.

A

T2
CHARACTERISATION OF WASTE  

MANAGEMENT

T3
MODELLINGPOLYMER/APPLICATION/  SECTOR

HOTSPOTS
Fisheriesleakage  
calculation

T3.1
Polymer/application/  
sector MFA &  leakage
calculation

T3.2
Polymer/application/
sectorhotspots
prioritisation canvas

T3.4

MFA modelling  quality
assessment

T3.3

Project data
repository

T4
IDENTIFICATION OF WASTE  

MANAGEMENT HOTSPOTS

Waste  
management  
hotspotcanvas

T4.1

T5 MODELLING REGIONALHOTPOTS GISmodel T5.2
GIS modelling  quality
assessment

T5.4

ASSESSING IMPACTS
Plasticapplication  
impact  assessment T6.1

S1 ACTIONABLE HOTSPOTFORMULATION
Actionable  
hotspot  
formulation

C

INTERVENTION IDENTIFICATION Interventions library template Interventions  
selection

S2.2 Interventions  
prioritisation

S2.3

Finalintervention  
and instrument  
pairing

D

S3 INSTRUMENTALIGNMENT Instruments library template
S3.1

Instruments  
selection

S3.2 Instruments  
prioritisation

S3.3

S2.2

T6

S2

T5.1T5.1Waste data by archetype
Leakage calculation T5.3

A

T3.4

B

B
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TYPE:  

ASSESSMENT TOOL

OBJECTIVE:

Allows to generate a map of hydrological, 

geographical and demographic data in the 

region of interest.

WASTE DATA BY ARCHETYPE LEAKAGE CALCULATION

TYPE: :

INPUT TOOL

OBJECTIVE:

Allows to calculate the total plastic leakage 

from fisheries including direct gear loss at 

sea, overboard littering by fishermen and 

mismanaged gears on land. 

TYPE:  

ASSESSMENT TOOL

OBJECTIVE:

Python script that combines geographical 

and demographic data from tool T5.2 and 

plastic waste management data from tool 

T5.1 to determine country leakage.

EXCEL TOOLS ASSOCIATED WITH THIS MODULE

These tools are available in the Excel Spreadsheet associated with this module.

T3.2T3.1
S2.2
T5.1 T3.1

S2.2
T5.2 T3.1

S2.2
T5.3

GIS MODEL
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PROJECT DATA REPOSITORYGIS MODELLING QUALITY 
ASSESSMENT

TYPE:  

OUTPUT TOOL

OBJECTIVE:

Complements the project data repository 

(tool B) with waste management data by 

archetype.

TYPE:  

ASSESSMENT TOOL

OBJECTIVE:

It offers a framework to keep track of 

sources of data and modelling assumptions, 

in order to assess the quality of the results 

of module T5.

EXCEL TOOLS ASSOCIATED WITH THIS MODULE

These tools are available in the Excel Spreadsheet associated with this module.

BT3.4 T3.1
S2.2

BT3.1
S2.2
T5.4



Modelling process overview -
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MODELLING IN THIS MODULE – Visual overview 

A
Raw data repository

Waste data by 
archetype

T5.1
Waste data per 

archetype

Structures data on waste 
management by archetype

B
Project data 
repository

T3.2
Mass balance

T5.2
GIS Model

Creates map of geographical 
hydrological and demographic 

data. 

T5.3
Leakage calculation

Creates map of macro-leakage 
from waste mismanaged on 

land

T5.4
GIS Modelling - Quality 

assessment

Total macro-leakage

Structured 
waste data by 
archetype

Mismanaged waste by 
archetype

Waste generated

Properly and 
Improperly 

disposed

Map of georgraphical/ 
hydrological data and 

demographic data
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Modelling Regional Hotspots

T5

MODELLING IN THIS MODULE – Descriptive overview 

Here we describe the chart of the previous slide. In order to better understand how module T5 functions, and 

in particular its inputs and outputs, we illustrate the interactions between tools in module T5 and other tools 

outside of module T5. 

The main source of input for module T5 is tool A, which consists in a raw data repository of waste 

management data, organised by geographical archetype. Tool T5.1 gathers these archetype specific data as 

well as the total plastic waste generated in the country, in order to recover a coherent picture of plastic 

waste management in the study region, across archetype. The outcomes of this tool go to complement 

project data repository (tool B). Other two tools benefit from outputs of T5.1: tool T3.2 uses the total amount 

of properly and improperly disposed plastic waste, while tool T5.3 needs the mismanaged waste quantity by 

archetype in order to compute the country leakage.

Tool T5.2 consists in a QGIS (Geographic Information System software) model that allows the user to create 

a map with population density data as well as geographical and hydrological data per km2. These data 

are then extracted passed onto tool T5.3 (in the form of a .csv file).

Tool T5.3 is a Python script that reads input from both tool T5.1 and tool T5.2 in order to compute a map of 

the macro-leakage from waste mismanagement. This allows to identify regional hotspots. The total macro-

leakage is also used by tool T3.2 to create an overview of leakage by polymer, application and sector. 

Tool T5.4 is the quality assessment tool and it is can be filled in parallel with the other tool of module T5, to 

keep track of data sources and modelling assumptions.
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HOW TO USE THIS MODULE?

Have you completed

tool A?

Copy data on waste management by archetype 
in tool A to tool T5.1.

Complete the sheet containing waste management 
data by archetype

Yes

No

Is the quantity of total waste 
generated avaible in tool T3.2 ?

No

Yes

Go to module T3

Copy the total quantity waste generated from 
tool T3.2 to tool T5.1.

Generate a comprehensive picture of waste 
management by archetype 

Yes
Complete the data quality assessement 

Module T5 
completed

T5.1

T5.1

A

T5.1

T5.4

Go to tool T5.3 and modify it so that it takes 
as input data extracted from tool T5.2 and 
T5.1.

T5.3 T5.2

Go to tool T5.2 and generate map of 
geographical/hydrological and 
demographic data

B

Copy these data to output tool B 

T3



TOOL T5.1 Waste data by archetype
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Waste data by archetype

T5.1

HOW TO USE THIS TOOL ?
a. Start with going to tool A and copy the content of “T2_Waste_Input_for_T5.1” sheet to sheet “ToolA_WasteMngmt_ByArchetype” in tool 
T5.1. The sheet contains all of the waste management data by archetype found in literature or from interview with stakeholders. The data 
should include information of waste collection quantities (or share), and indication of portion of waste going to sanitary landfill or unsanitary 
landfill/dumpsite

A

Sheet “T2_Waste_Input_for_T5.1”
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Waste data by archetype

T5.1

HOW TO USE THIS TOOL ?
b. Go to tool T3.2 "T3-T5_Data_Exchange” sheet and copy total waste and waste collected for recycling quantities to tool T5.1 sheet
“T3.2_Tot_WasteGeneration”.  

T3.2

Sheet: T3-T5_Data_Exchange

Sheet: T3.2_Tot_WasteGeneration

T5.1
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Waste data by archetype

T5.1

HOW TO USE THIS TOOL ?
c. Now that the information on total plastic waste generated is available, combine it with waste management data (step a) to create a 
coherent picture of plastic waste management by archetype in sheet “Recap_for_T5.3”. The table prepares the data for tool T5.3 (Python 
script) that will combine this data with geographical, hydrological and population data to generate leakage map. 

Archetype Population Generated t Collected t

 Collected for 

recycling t 

 Properly 

disposed t 

 Improperly 

disposed t  Uncollected t 

 Generated 

kg/hab 

 Collected 

for recycling 

kg/hab 

 Mismanaged 

kg/hab 

 Share of 

collected 

Share of 

mismanaged

T5.1

Sheet: Recap_for_T5.3
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Waste data by archetype

T5.1

HOW TO USE THIS TOOL ?

d. Go to sheet “WasteMngmt_Data_for_toolB”. Here the information at step c are slightly rearranged to then be added to the project data 
repository in tool B. 

Province

Population 

2020 Generated t Collected t

Collected for 

recycling t

Properly 

disposed t

Improperly 

disposed t Uncollected t

Generated 

kg/hab

Collected for 

recycling 

kg/hab

Mismanaged 

kg/hab

Share of 

collected

Share of 

mismanaged

T5.1
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T5.1

Waste data by archetype

T5.1

HOW TO USE THIS TOOL ?
e. In sheet “Properly_&_Improperly_for_T3.2” the amount of waste properly and improperly disposed has been automatically generated by 
the tool.  Copy the values to tool T3.2 “T3-T5_Data_Exchange” sheet.

T3.2

Total plastic properly 

managed t

Total plastic 

improperly managed t

T5.1



TOOL GIS modelT5.2
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GIS model

T5.2

HOW TO USE THIS TOOL ?

a. Open QGIS software. Load the following files from online sources:

• Country: 
https://www.diva-gis.org/gdata

• Population: https://sedac.ciesin.columbia.edu/data/set/gpw-
v4-population-count-rev11 

• Watersheds: 
https://www.hydrosheds.org/ 

• Runoff: https://www.nature.com/articles/ncomms15611

• Rivers: https://www.hydrosheds.org/page/hydrorivers

• Administrative boundaries: 
https://www.diva-gis.org/gdata

• Urban extent: 
https://www.naturalearthdata.com/downloads/10m-cultural-
vectors/10m-urban-area/

• Coastline: 
generate the country coastline on QGIS starting from country 
polygons

Example of output on QGIS when loading all files 
(case of Vietnam)

https://www.diva-gis.org/gdata
https://sedac.ciesin.columbia.edu/data/set/gpw-v4-population-count-rev11
https://www.hydrosheds.org/
https://www.nature.com/articles/ncomms15611
https://www.hydrosheds.org/page/hydrorivers
https://www.diva-gis.org/gdata
https://www.naturalearthdata.com/downloads/10m-cultural-vectors/10m-urban-area/
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T5.2

GIS model

T5.2

HOW TO USE THIS TOOL ?

b. In QGIS open the graphical modeler and load tool T5.2.  

Visualisation of tool T5.2 in QGIS graphical modeler
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T5.2

GIS model

T5.2

HOW TO USE THIS TOOL ?

c. Look within the graphical modeler for all green boxes (output) that have UTM included in their name (1), click on the white box above 

(2) and in the drop down menu that appears (3) select the “Target CRS” to match that of the region of interest (4)

(2)

(1)

(3)

(4)
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T5.2

GIS model

T5.2

HOW TO USE THIS TOOL ?

d. Press run model in the processing modeler.

e. A drop down menu opens. Associate every parameters 
with the correct layer, downloaded at step a.
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T5.2

GIS model

T5.2

HOW TO USE THIS TOOL ?

f. Scroll down the drop-down menu to find the entry “Re-clipped Pop polygons to Country”. This file needs to be saved in geo-package 
extension.  This is an important step because it creates a unique number associated to each km2 of area covered by the study so that when 
the geographical, hydrological and demographic information will be exported in a csv file and then edited by tool T5.3 it will be possible to 
re-import them in QGIS.

g. Go to the bottom of the drop-down menu and run the model 
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T5.2

GIS model

T5.2

HOW TO USE THIS TOOL ?

h Several layers are generated by the model. Save the file named “Final: fid Dist Runoff adm123 U” as a .shp but also as a .csv file. This is 
the file containing all the information on geographical, hydrological and demographic data by km2, which is needed by tool T5.3 in order to 
compute the leakage. Some of the data included are: population density, surface water runoff, distance to nearest waterway.

“Final: fid Dist Runoff adm123 U” once loaded in Python

Idendifier for 
the km2

Population 
density

Administrative regions Distance to closest 
waterways

Surface water 
Runoff



TOOL Leakage calculationT5.3
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T5.3

Leakage calculation

T5.3

HOW TO USE THIS TOOL ?

a. Open the Python script (preferably with Jupyter Notebook). In the first part of the script  assign the correct file name and path names to the 
variables. See comments in script for explanation.  
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T5.3

Leakage calculation

T5.3

HOW TO USE THIS TOOL ?

b. Run the code. The code will generated two main output tables, one contained in “fid_out” and the other in “dis_out” (as assigned at step a). 
”fid_out” contains information on waste management and leakage quantity by km2, while “dis_out” contains waste management and leakage 
quantity by archetype. 

Population

Example of “dis_out” table containing waste management and leakage by archetype
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T5.3

Leakage calculation

T5.3

c. Import the csv table in the QGIS project (generated in T5.2) and produce leakage map of the country. The user can also create maps of waste 
collection patterns and waste generation by km2 or by archetype.

HOW TO USE THIS TOOL ?

Leakage Waste generated Waste collected



TOOL
GIS modelling quality assessmentT5.4
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T5.4

GIS modelling quality assessment

T5.4

HOW TO USE THIS TOOL ?
In the Raw data section, for each final metric (1), mention the main sources of raw data (2) and attribute a reliability score to it (3) based on the pedigree matrix 
prepared for the project (see slide at the end of this section).

(2)
(1)

(2)

(3)

(3)
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T5.4

GIS modelling quality assessment

T5.4

HOW TO USE THIS TOOL ?
In the modelling section, note the main temporal (4), geographic (5) and granularity (6) modelling assumptions and attribute their respective scores (7) based on the pedigree 

matrix prepared for the project (see slide at the end of this section).

(4) (5) (6)

(7)
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GIS modelling quality assessment

T5.4

HOW TO USE THIS TOOL ?
In the score column, compute the score (8) for each final metric as the maximum score between the Raw data, Temporal modelling, Geographical modelling and 
Granularity modelling scores. If there is more than one Raw data, take the average of all the Raw data scores as a overall Raw data score for each metric.

(8)
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T5.4

GIS modelling quality assessment

T5.4

HOW TO USE THIS TOOL ?

Maps

Inputs

Compute the final quality score for the regional 
anylisis as the average of all the final metrics 

scores. 

Average 1

2

3

4

5

Quality Score

2.4



NATIONAL GUIDANCE FOR PLASTIC POLLUTION HOTSPOTTING AND SHAPING ACTION

36

T5.3

T5.3

Leakage calculation

SUPPORTING INFORMATION FOR TOOL T3.3

Detailed pedigree 
matrix used for 
scoring



TOOL Project data repositoryB



38

NATIONAL GUIDANCE FOR PLASTIC POLLUTION HOTSPOTTING AND SHAPING ACTION

Project data repository

B

B

HOW TO USE THIS TOOL ?

b. Copy table in tool T5.1 “WasteMngmt_Data_for_toolB” sheet on waste management by archetype in tool B. 
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S1

Actionable hotspots formulation

T5

Contacts:

support@shaping-ea.com

Feng.Wang@un.org

Lynn.Sorrentino@iucn.org

Implemented with +

mailto:support@shaping-ea.com
mailto:feng.wang@un.org
mailto:Lynn.Sorrentino@iucn.org

