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Using a Catchment Model for Identifying Hotspots of
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Using a Catchment Model for Identifying Hotspots of
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Scoring the risk

From May 2020, regular meetings between all partners involved in mapping on
the PPP project were set up by Westcountry Rivers Trust to discuss the mapping
work and how collaborations could be made. Those partners were:

e The Rivers Trust

¢ Queen Mary University of London

e LABOCEA (Conseil, Expertise et Analyses)

e EPAB (Syndicat mixte établissement public de gestion et daménagement de
la baie de Douarnenez)

e South East Rivers Trust

e Westcountry Rivers Trust

Initial work was done on finding suitable GIS layers that could be used to map
out sources of plastic and litter in catchments to create a hotspot map (Figure.

1).

Figure 1. Initial work by partners put together by The Rivers Trust to look at potential GIS layers to
use to map sources of plastic and litter into a catchment.
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It was established that not all layers were equal sources of plastic and there was
a need to score each layer and weight them against each other. This work had
never been done previously and there is little research into how GIS layers can be
used to show risk of plastic entering the environment.

One of the benefits of the PPP project is that there is a range of expertise in the
plastics field and the thought amongst the mapping partners was to use the all-
partner meeting in March 2021 to get each person with expertise to input into
the scoring of the mapping layers.

To facilitate this, Westcountry Rivers Trust set up a MURAL (Figure 2.) which is an
interactive online sticker board.

This board took participants through the process of assigning a score between 0
and 1 for each of the layers and a final score between the layers according to
their importance from 1to 4.
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Figure 2. The final MURAL board with scores and comments from partmpatmg partners.
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The mapping partners then convened again to finalise the scores that would be
assigned to each layer (Figure 3.). These scores were then checked by the
experts in the project and approved.
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Figure 3. Final scores assigned to each layer after consultation with all the mapping partners. Risk
weighting was scored between 0 and 1 and layer importance between 1 and 4.

Developing a Macro Plastic risk Model of the Medway

Model design
A model for identifying potential hotspots of macro plastic pollution was

developed by the South East Rivers Trust (SERT) for the Medway catchment. The
broad approach which had already been agreed by the partners, was to develop
a model that was transferrable, easy to use and effective in providing an
indication of where macro plastic concentrations are likely to be highest. In
addition, the model would have to rely on data inputs that were open source and
available free of charge requiring a minimum of pre-processing and editing.

Data model:
The raster model was chosen as the preferred data structure for the modelling

stage of the analysis (Figure 4). There are three main reasons: Firstly, raster layers
consist of a matrix of cells in rows and columns where each cell contains a value
representing information and therefore offer a simple but effective
representation of both discrete and continuous phenomena. Secondly, its pixel-
based structure can be used to represent all feature types, whether points, lines

6
Hilerrey - '*ﬁhEVENTIPI&
Chennel) England PLASTIC POLLUTION:

Manche

France (



Using a Catchment Model for Identifying Hotspots of
Plastic Pollution

or polygons thus enabling all feature types to be handled the same way when
undertaking spatial analysis (Figure 5). For multi-criteria analysis (MCA), this
uniformity of structure permits a variety of geographic features to be combined
using a limited range of geoprocessing operations. Thirdly, Raster data is better
suited to mathematical modelling and analysis due to raster layers representing
a single variable which can be combined using map algebra with weights, a
technique that is fast and efficient for MCA.
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2 220 1] Lo 3[5 5| [a] 1|  ‘endussRisk
1 2147 - 3] 2 2[ 3 5 5 erytow
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Figure 4: The raster data model. In this example, quantitative data (proximity to rivers) is combined
with ordinal data (risk). The simplicity of the model, combined with its potential to handle multi-
criteria analysis meant that it was the preferred data model for the project.

The drawbacks of the raster model are well known and must be taken into
consideration. The grid-based structure of the raster model means that some
loss of accuracy is highly likely, especially for linear features such as rivers and
roads. To reduce the inaccuracies, the quantitative and qualitative resolution of
the raster must strike a balance between the accuracy requirements and the size
of the individual layers.
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Raster

Figure 5: Data input layers are in point, line and polygon feature types so the method of creating
the final model requires that each type is converted into the same feature type. The simplest
feature type to carry out MCA or ‘hotspot’ analysis is the raster format or grid.
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Given the importance of rivers, streams, and roads in the analysis of likely high
concentrations of macro plastics, a spatial resolution of 5m was chosen for all
layers within the dataset.

Software: ArcGIS Pro v QGIS
ESRI's ArcGIS Pro® provided the platform for data conversion, projection

transformation and editing of all the data inputs as well as model development.
It is a commercial software package which runs solely on a Windows operating
system with access controlled through various licensing options. As a software
suite, ArcGIS has become an industry standard GIS across a wide range of
application areas and organisations, including Rivers Trusts and others in the
environmental sector. QGIS was considered as a serious alternative as it is freely
downloadable open-source GIS software and increasingly popular particularly in
organisations with limited budgets which have not taken the ESRI route. As QGIS
is FOSS (free and open-source software) there are no licensing concerns and as
QGIS is cross-platform and can be installed on Windows, Mac, or Linux machines
would be a low risk, low-cost alternative. The decision to opt for ArcGIS Pro was
strongly influenced by the availability of ModelBuilder, a type of visual
programming language that can be employed to create, edit, and manage
simple models. Models created using ModelBuilder are basically workflows that
chain together geoprocessing tools, enabling the output from one tool to be fed
into another. Once created, models can be run repeatedly using alternative
parameters and weightings to enable iterative analysis. It is easy-to-use,
providing opportunities for end users to adapt models to their specific
requirements and easily transferrable from one user to another. Modifications
can also be made using Python script.
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Figure 6: Macro plastic risk data layers together with attributes, scores and weights

The Crop Map of England (CROME) is a polygon vector dataset containing the
crop types of England. The dataset contains hexagonal cells classifying England
into over 15 main crop types, grassland, and non-agricultural land covers, such as
Woodland, Water Bodies, Fallow Land and other non-agricultural land covers
(Rural Payments Agency, 2021). The dataset was used here to identify the
Woodland and Permanent Grassland areas which were deemed to be more likely
classes to contain macro plastic. The data can be downloaded from:

https://www.data.gov.uk/dataset/be5d88c9-acfb-4052-bf6b-
ee9a4l6cfe60/crop-map-of-england-crome-2020

The CORINE Land Cover (CLC) consists of an inventory of land cover in 44
classes. CLC uses a Minimum Mapping Unit (MMU) of 25 hectares (ha) for areal
phenomena and a minimum width of 100 m for linear phenomena. Scores were
given to the following classes: Continuous urban, Discontinuous urban, Industrial
or commercial units, Port areas, Dump sites, Construction sites, Green urban
areas, Sport and leisure facilities. It is available free of charge from:
https://land.copernicus.eu/pan-european/corine-land-cover
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OS Open Greenspace depicts the location and extent of spaces such as parks
and sports facilities that are likely to be accessible to the public and thus
increase the likelihood of macro plastic pollution. The categories include
allotments or community growing spaces, golf courses, play spaces, playing
fields and tennis courts. As an open data product, it is accessible through
Ordnance Survey’s Data Hub:
https://osdatahub.os.uk/downloads/open/OpenGreenspace

CRoOW Act 2000 - Access Layer shows land mapped as access land under the
Countryside and Rights of Way Act 2000 (CRoW Act). The Act gives the public
right of access to land mapped as 'open country' (mountain, moor, heath and
down) or registered common land. These areas are known as 'open access land'.
The data can be downloaded from: https://naturalengland-
defra.opendata.arcgis.com/datasets/Defra::crow-act-2000-access-layer/about

The Permitted Waste Sites layer contains Authorised Landfill Site Boundaries as a
polygon dataset of landfill sites that are currently authorised by the Environment
Agency under Environmental Permitting Regulations.
https://www.data.gov.uk/dataset/ad695596-d71d-4cbb-8e32-
99108371cOee/permitted-waste-sites-authorised-landfill-site-boundaries

Historic Landfill Sites is a spatial (polygon) dataset. These are landfill sites which
have been taken off the Authorised Landfill Sites when the waste licence status
changes to either the licence expired or was revoked and offer the most
comprehensive and consistent historical landfill dataset. The dataset can be
downloaded from: https://www.data.gov.uk/dataset/b5d8eaa4-638c-436b-
a66c¢c-abbdl1a25f0df/historic-landfill-sites

Consented Discharges to Controlled Waters with Conditions data provide details
of all permit details as required under the Environmental Permit Regulation. This
dataset contains a lot of information in its attribute table. Storm overflows can
be a source of pollution particularly if there is a

malfunction. https://www.data.gov.uk/dataset/0c7el181e-fbbe-4dcd-9539-
8d04b67b048d/consented-discharges-to-controlled-waters-with-conditions

River Crossings and Riparian roads

These layers were derived from two open-source dataset, OS Open Rivers and
OS Open Roads.

OS Open Rivers contains water bodies and watercourses map data including
freshwater rivers, tidal estuaries, and canals.
https://www.ordnancesurvey.co.uk/business-government/products/open-

map-rivers

1
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OS Open Roads contains minor roads as well as trunk roads. The only roads not

shown are private roads and shorter cul-de-sacs.
https://osdatahub.os.uk/downloads/open/OpenRoads

Environmental Pollution Incidents data filtered for Categories 1and 2 provides
details of environmental incidents within the remit of the Environment Agency
are held on the National Incident Recording System (NIRS2). This dataset only
includes substantiated completed and closed Environment Management
incidents (predominantly pollution), where the environment impact level is either
category 1 (major) or category 2 (significant) to at least 1 media (i.e. water, land or
air). https://www.data.gov.uk/dataset/c8625e18-c329-4032-b4c7-
444b33af6780/environmental-pollution-incidents-category-1-and-2

Index of Multiple Deprivation (IMD) is an overall relative measure of deprivation
constructed by combining seven domains of deprivation according to their
respective weights namely: Income; Employment, Education, Skills and Training;
Health Deprivation and Disability; Crime; Barriers to Housing and Services; Living
Environment. https://www.gov.uk/government/statistics/english-indices-of-
deprivation-2019

OS Points of Interest is a location-based directory of all public and privately
owned businesses, educational institutions and leisure services in Great Britain.
The Accommodation, Eating and Drinking together with the Retail datasets were
purchased to locate fast-food outlets, cafes and restaurants. This layer could be
replaced by open-source data derived from

OpenStreetMap. https://www.ordnancesurvey.co.uk/business-
government/products/points-of-interest

The Macro Plastic Risk Model components

A detailed introduction to the model is contained in the ‘Preventing Plastics
Pollution: An Introduction to the Macro Plastic Risk Model’ in Appendix 1 below.
What follows here is a brief overview.

As the processing of each layer to a raster format was unique, a modular
approach was taken whereby indiviudal models were made for each input layer
which could then be merged to create the final model (Figure 7). This had the
added benefit that any errors could be traced and corrected relatively quickly
without having to re-run the whole model. It also meant that the end user could
run each model component individually if required, changing settings or
parameters if needed before running a final overlay operation.
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Running the model

Individual Models
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Figure 7: The individual models created using ArcGIS Pro’s ModelBuilder can be run singly for each
input layer.

Broadly speaking, each individual model adds an attribute field to the input layer
and assigns the scores according to the risk. Each layer is clipped to the
geographical area of the study and converted to the raster format. Some layers
are more complicated than others. For example, identifying and scoring roads
that run parallel to rivers and locating road/river crossings required the use of
overlay and buffer tools.
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Figure 8: The 13 layers used in the final risk model for the Medway catchment. Each one is in the
same feature type (raster) and each pixel/cell has a score for its risk

The models can be run one-by-one followed by the overlay of all the output
raster layers using a final weighted sum (addition) model (Figure
9).
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EJ_

Figure 9: The final part of the process is to add together the scores from each layer using the
Weighted Sum tool.

The Weighted Sum tool is an important part of the model. The tool overlays all
the raster layers, multiplying each by their given weight and summing them
together. As such, the Weighted Sum tool provides the ability to weight and
combine multiple inputs to generate an output that integrates the weights
recommended by the workshops described above. The multiple raster inputs,
representing multiple layers, can therefore be easily combined, incorporating
weights of relative importance.

Note that the parameters of each command can be amended by selecting and
then opening them to change the settings. For example, we can change the
weights in the weighted sum model if we wish (See Figure 10). The ability to view
any of the intermediate outputs is also a useful asset of ModelBuilder.
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The model generates two main outputs, the ‘Weighted Risk’ as a standard raster
layer and a weighted risk output aggregated to polygons in the form of
tessellations. The area of each tessellation can be adjusted to whatever is
required or suitable by the end user.
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Figure 10: All the tools can be opened and amended. In this example, the weights assigned to the
input layers can be changed.
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We can join all the models together as shown in Figure 11.
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Figure 11: All the model components can be combined and run as a single model. The final model
uses 80 geoprocessing tools and generates 78 outputs.

Both the Weighted Risk raster layer and the Tessellated version of the output can
be seen in Figures 12 and 13. The full Python script can be seen in Appendix 2.
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Figure 12: The final output from the Macro Plastic Risk Model of the Medway catchment
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Figure 13: Weighted risk model using 25ha tessellated polygons

Transferring to other catchments
The model was distributed to PPP GIS partners for testing. The results for the

Poole Harbour and the Tamar are shown below (Figures 14 & 15).
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Figure 14: Application of the Macro Plastic Risk Model for Poole Harbour, Dorset using tessellated
polygons
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Figure 15: Application of the Macro Plastic Risk Model for the River Tamar

Transferring the model to the Brest catchment
Having created the Macro Plastic Risk Model for data specific to the UK, SERT

worked in collaboration with LABOCEA, France (Conseil, Expertise et Analyses) to
explore the possibility of applying the same principles of the model to the Brest
catchment.

It was clear early on that the number and level of detail of the data sources was
going to be comparatively limited in comparison to the UK data. An alternative
strategy for sourcing the data would have to be employed.

River Crossings and Riparian Roads
LABOCEA provided layers for Institut Géographique National (IGN) roads and

rivers plus the boundary for the Brest catchment which was used to define the
geographical area for the experimental model.

The Riparian roads and River Crossings layers were created using the roads and
rivers IGN layers

Other layers were downloaded from the Copernicus Land Monitoring Service
data hub. The datasets used were:

Water & Wetness
In addition to the IGN rivers data, the combined Water and Wetness pan-

European product showing the occurrence of water and wet surfaces over the
period from 2009 to 2018 was also used. This layer is based on multi-temporal
and multi-seasonal optical high-resolution satellite imagery.
https://land.copernicus.eu/pan-european/high-resolution-layers/water-
wetness

The CORINE Land Cover (CLC) as described above for the UK data inputs,
consists of an inventory of land cover in 44 classes. Scores were given to the
same classes as for the UK model: Continuous urban, Discontinuous urban,
Industrial or commercial units, Port areas, Dump sites, Construction sites, Green
urban areas, Sport and leisure facilities. It is available free of charge from:
https://land.copernicus.eu/pan-european/corine-land-cover

Impervious surfaces
This layer provided an indication of the location of man-made structures. The

imperviousness products capture the percentage and change of soil sealing, a
feature that would encourage runoff and therefore the transportation of any
macro-plastics. The Copernicus website states that ‘sealed/Impervious areas are
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characterized by the substitution of the original (semi-) natural land cover or
water surface with an artificial, often impervious cover'.
https://land.copernicus.eu/pan-european/high-resolution-
layers/imperviousness

Amenities: Fast food outlets, cafes, restaurants and retail outlets etc.
Opportunity was taken to explore OpenStreetMap (OSM) as a free-of-charge

source of data. OpenStreetMap is well known as a community driven project that
maintains data about roads, trails, cafés, railway stations, and much more
throughout the world. Several tools have been developed that enable end users
to download data from OSM.

OSMQuery (https://github.com/riccardoklinger/OSMquery) is a Python Toolbox
for selecting and downloading data OSM and importing into ArcGIS. It allows the
user to query using a geographical area of interest of specified type (tag) and
obtain feature layers of the results, with point, line and/or area features
depending on what kind of data OSM holds for the area. The data downloaded
for the Brest catchment together with the score is shown in Figure 16.

OSM Polygonto Merge
Data Number Point  point points Clip Score
Amenity Café Yes Yes Yes Yes 0.4
Fast food 78555 Yes Yes Yes Yes 1
Fuel 78762 Yes Yes Yes Yes 0.75
Parking 79655 Yes Yes Yes Yes 0.75
Recycling 80361 Yes Yes Yes Yes 0.2
Tourism Picnic site 81846 Yes Yes Yes Yes 1
Viewpoint 81846 Yes Yes Yes Yes 1
Cuisine All 80818 Yes Yes Yes Yes 0.5
Building Retail 80614 Yes Yes Yes Yes 0.3
Shop All 81666 Yes Yes Yes Yes 0.3
Leisure Playground 81408 Yes Yes Yes Yes 0.2

Figure 16: Table of features downloaded from OSM together with scores
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The OSM data included several elements not used for the Medway, including
parking locations, picnic sites and viewpoints, retail sites and playgrounds, all of
which could be viewed as likely sources of macro plastic pollution. This approach
could be adopted for the UK version of the model and avoid purchasing the OS
Points of Interest product. As with the UK version, models were created for each
layer to produce the required raster layers and then combined using a weighted
sum tool to create the final map (Figures 17, 18 & 19).

Figure 17: The raster layers for the Brest catchment
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Figure 18: Macro Plastic Risk Map of the Brest catchment
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Figure 19: Enlargement of the risk map of the Brest catchment.

Comments and avenues for further research
Clearly the Macro Plastics Risk Models for the Medway and particularly the Brest

catchment are in their infancy. Nevertheless, the progress made so far is
encouraging and would benefit from further experimentation, field testing and
development. Its accuracy and validity can only reflect the quality of the data
that is fed into it and the reliability of the weightings and scores that have been
assigned to each input.

More needs to be understood about the origin and transportation of macro
plastics through river systems. According to Al-Zawaidah, Ravazzolo and
Friedrich (2021), ‘compared to other river-related research disciplines, research
into riverine macro plastics and their effects has not yet featured prominently’
(p.535). Without a better understanding of the factors that affect the distribution
and movement of macro plastics this lack of empirical evidence will continue to
provide an obstacle to predictive risk-based modelling development of the type
undertaken here. Until such research is completed the use of a predictive model
will remain a ‘work in progress’.
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The current model and its data inputs are perhaps more aligned with identifying
where plastics might come from rather than where they might go to. Therefore,
an extension to the work carried out here could explore integrating the origins of
plastics with techniques such as flow path modelling, network analysis and
specially designed programmes such as Trash-Tracker. The inconclusive results
provided by the field testing of the model perhaps reflect this.

26
llll.tﬂ'l'eb - “PREVENTI
France (Chame' ) England 'LASTIC LUTION:

Manche

Eurapean Aeglanal evels



Appendix 1

An Introduction to the Macro Plastic Risk Model

This is a brief introduction to the Macro Plastics Risk Model and assumes that

you have some knowledge of how to use ArcGIS Pro. Hopefully you have been
able to download the data (Risk Model) from the shared drive.

Open the folder Risk Model

Select the ArcGIS Pro project Macro_Plastic_Risk_Model

The input layers

This should open a map ‘Inputs and outputs’ with all the layers required to run
the model for the Medway in the Contents panel.

Each layer has been prepared for input into the models but with a minimum of

editing.

Have a look at the layers, especially their attribute tables. As you know, the
amount of preparation for each layer varies between layers.

The Catalog Pane shows two File Geodatabases; Risk_data_inputs (the default)

and Risk_data_outputs. The former contains the layers for input into each
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model and the outputs (currently empty) will contain the output layers for each
model once they have been run.

Although the Geoprocessing option has been set to overwrite existing datasets, |
tend to empty the Outputs geodatabase before re-running the models having
re-named any layers that | want to keep.

Map Builder Models
The tabs for the individual Model Builder models are visible along the top edge

of the map window.

The models are: CORINE; CROME; CRoW _Access_Land; Fast Food; Greenspace;
IMD; Landfill; Pollution_ Incidents; Riparian_roads; Road_Intersections;
Storm_overflow; Waste Sites; Weighted_sum; Macro_ risk_model.

You can see the whole list by clicking on the down arrow at the far right-hand
end of the models’ tabs.

P ol _irery

‘Wesghted tum

tacro ik _modsl

Perhaps the easiest way to explain how it works is to take one layer and look at
the part of the model that processes it.

Go to the Inputs and outputs map and have a look at the
CRoWAccess_Land__Natural_England_Layer

Their locations are scattered across the catchment
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For raster analysis, we must convert the vector layer for the CRoW Access Land
to the raster format and assign a value of 0.2 to each CRoW Access Land raster
cell. However, we also need to have a value of 0 assigned to each cell that is not

access land.

Select the CRoW _Access_Land model tab.
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In the example shown above, blue ellipses are input datasets, yellow rectangles
are geoprocessing tools and green ellipses are output datasets.

By hovering your mouse pointer over each object, you will see the settings or full
dataset names for each element in the model. In this case it is the Identity tool.

Input Features
FAGIS_Alsstan' PPPRisk_Model Rtk _data_inputigdh
".ll:.l‘l:t:hn'm:_-rl.'r_I:u:u.:n.l.“.lr:..I

identity Feafures:

FuGis_Alastas PP Risk_Modeh Rik_dats_inputsgdb
WCRoW_Access_Land_ Matural England -P"‘_f

Output Feature Class;
FAGHS_Alastat PRPRisk_ModelRisk_data_sutputs.gd
‘Access_land_dertity

Attributes To Join
all sttnbutes

XY Tolérance

Keep relatronships
false
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Basically, the model combines the Medway catchment and CRoW Access Land
polygons using Identity then adds a Score field before calculating the
appropriate score for the polygons in a new output layer called
AccessLand_Identity. The final step of this model is to convert the
AccessLand_ldentity polygon layer to the raster format as AccessLand_Raster.

Editing the model

We can alter the model if we wish. If we wanted to alter the score for Access
Land we can do this by doing the following:

Double click on the Calculate Field (6) tool

O  Thix tool medifies the input data

Parameters Emvironments Properbes

imput Table
Accessland Layer (3) =
Field Mame (Existing or New
Sore =
Expression Type
Bython 3 N
= Expression

Fighdls T Heipers T

ORECTID | | as_mieger_rabio|
Shape capitalre)
FID_Catchment_boundary cenies]

Lk, 1D Lonugated)
CsEA_Partn

Shape_Leng Jecode])

CaB& Catch dengmanpio)

The dialogue box for the tool is open and we could change the Score from 0.2 to
whatever score we wished. If you do alter the model, remember to Save the
edits.

Running the model
There are three main commands in the Model Builder ribbon that are useful:

Validate that verifies that all elements and parameter values are valid, Delete
Intermediate Data that deletes intermediate data from the workspace and finally
Run that executes the model.
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v » X

Validate Run Intermediate

Run

Select Intermediate then Validate, followed by Run

The tools will turn red as the model progresses and a box showing the Python
script will appear. New output files will have been created.

Right click on the Risk_data_outputs.gdb in the Catalog pane and select
Refresh. The new files should be listed as below.

Catdlog - 8 X

Project Portal Favortes =
Search Proect 2

by Maps
b Toolboxes
4 Gy Datsbaies
& Rk data_mpolz.gdb

Fl 3 Fask_dats_cutpats.gdb

[ Access_lend_jdertity
BB Accessland Raster
b Layouts
o Styles

5. Viewing the output
The AccessLand_Raster can be viewed in the Inputs and outputs map window.

Return to the Inputs and outputs map window and switch on the ModelBuilder
layer

Using Symbology, change the Primary Symbology from Stretch to Unique
Values. You should now have a raster layer of the Open Access Lands
(hopefully!).
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NS

6. Running the other models

Now run the other models using the same sequence of commands in sections 4
& 5 above. However, please do not run the Weighted Sum or Macro Risk Model
just yet.

The other models are: CORINE; CROME; Fast Food; Greenspace; IMD; Landfill;
Pollution_ Incidents; Riparian_roads; Road_Intersections; Storm_ overflow; and
Waste Sites.

The Riparian Roads model does take a while as there are a lot of roads around
which to make buffers. Time to boil the kettle perhaps! It's a good idea to tick
the box Close on completion at the bottom of the Python window. You will then
know for sure that it has finished.

Check that there are 13 raster datasets in your Risk_data_outputs.gdb
geodatabase.

7. Running the Weighted Sum model

witerreg E PREVENTI

France ( f,,"fn'lnh'ﬂ ) England '.ASTIC LUTION:

Eurapean Aeglanal Development Fund



Using a Catchment Model for Identifying Hotspots of
Plastic Pollution

The Weighted Sum model simply adds all the raster datasets together using the
desired weights then generates both tessellated and raster versions of the

|
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000000000000
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results.

With the model open, double click on the Weighted Sum tool to view the
Weights for each raster dataset. These can be modified if you wish.

The model will generate two outputs:
1. A raster dataset Macro_Weighted_risk

2. A version that aggregates the results to a tessellated polygon layer
Tessellation_Final

Please note that you can change the size of the tessellated polygons by double
clicking on the Generate Tessellation tool and changing the Size.

Validate then Run the model. Again, it may take some time.
Both outputs can be viewed in the Inputs and outputs map window.

Use the Symbology tool to help visualise the results using Graduated Colors as
the Primary symbology and Mean_grid_code as the Field to map for the
tessellated version.
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Similarly, use Symbology to classify the Macro_Weighted_risk layer.

Hopefully your models have produced the expected results using default colour
schemes.
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8. Re-running the models

If you wish to re-run the model with altered scores and/or different weights
remember that all the datasets will be overwritten. If you want to keep the
original final outputs to compare results (Tessellation_Final and
Macro_Weighted_risk), change their names in the Risk_data_outputs.gdb using
Catalog by adding _Ver1 as a suffix perhaps.

9. Running the Macro-risk_model

All the models have been put together to form one model should you wish to
use it. The Macro_risk_model can be run in just the same way as the previous
models. However, | have found that if your computer has limited RAM then it can
struggle to complete the task. Therefore, intermediate datasets are not
displayed.

It would be a good idea to delete all the files (except any final outputs you want
to keep) in the Risk_data_outputs.gdb before running the model.

Have a go and good luck!

Alastair Pearson, SERT Sept. 2021
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Appendix 2
Python code for the PPP Macro Plastic Risk Model

import arcpydef Macro_risk_model():

# Macro_risk_model

# To allow overwriting outputs change overwriteOutput option to

True. arcpy.env.overwriteOutput = False

# Check out any necessary

licenses. arcpy.CheckOutExtension("spatial") arcpy.CheckOutExtension("ImageAnalyst") ar
cpy.ImportToolbox(r'c:\users\alastair\appdata\local\programs\arcgis\pro\Resources\ArcTo
olbox\toolboxes\Data Management

Tools.tbx") arcpy.ImportToolbox(r"c:\users\alastair\appdata\local\programs\arcgis\pro\Re
sources\ArcToolbox\toolboxes\GeoAnalytics Desktop

Tools.tbx") arcpy.ImportToolbox(r"c:\users\alastair\appdata\local\programs\arcgis\pro\Re
sources\ArcToolbox\toolboxes\Analysis Tools.tbx")

# Model Environment settings with
arcpy.EnvManager(outputCoordinateSystem="PROJCS["British_National_Grid",GEOGCS["GC
S_0OSGB_1936",DATUM["D_OSGB_1936",SPHEROID["Airy_1830",6377563.396,299.3249646
11,PRIMEM["Greenwich",0.0],UNIT["Degree",0.0174532925199433]],PROJECTION["Transver
se_Mercator"],PARAMETER["False_Easting",400000.0],PARAMETER["False_Northing" -
100000.0],PARAMETER["Central_Meridian",-
2.0],PARAMETER["Scale_Factor",0.9996012717],PARAMETER|["Latitude_Of_Origin",49.0],U
NIT["Meter",1.0]]",
scratchWorkspace=r"H:\GIS_Alastair\PPP\SERT data\PPP_Maodel builder\PPP_Model Build
er.gdb", tileSize="25

25", workspace=r"H:\GIS_Alastair\PPP\SERT_data\PPP_Model_builder\PPP_Model_Builde
r.gdb"): CORINE = "H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\CORINE" CROME_3_=
"H:\\PPP\\Risk_Model\\Risk _data_inputs.gdb\\CROME" Catchment_boundary =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" CRoW_Access_Land
_Natural_England =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\CRoW_Access_Land___ Natural _England" E
ating_and_drinking =

"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Eating_and_drinking" CORINE_3 =
"H:\\PPP\\Risk_Model\\Risk _data_inputs.gdb\\CORINE" Catchment_boundary 5 =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" Historic_Landfill_Sit
es 2 =

"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Historic_Landfill_Sites" Categoryland2_Poll
ution_lIncidents =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Categoryland2_Pollution_Incidents" OS_Ro
ads 3=

"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\OS_Roads" Catchment_boundary 9 =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" OS_Watercourses_3

:H:\\PPP\\Risk_ModeI\\Risk_data_inputs.gdb\\OS_Watercourses" Catchment_boundary_1

n
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1 =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" Permitted_Waste_Si
tes_Authorised_Landfill_Site_Boundaries 2 =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Permitted Waste_Sites_Authorised_Landfill
_Site_Boundaries" Catchment_boundary_2_ =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" Catchment_boundar
3
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" OS_Greenspace =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\OS_Greenspace" Catchment_boundary 4 _
= "H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" IMD_2019 =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\IMD_ 2019" Catchment_boundary 7 =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" Catchment_boundar
y_8_="H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary" OS_Roads =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\OS Roads" OS_Watercourses_2 =
"H:\\PPP\\Risk_Model\\Risk data_inputs.gdb\\OS_ Watercourses" Catchment_boundary_1
0 =
"H:\\PPP\\Risk_Model\\Risk _data_inputs.gdb\\Catchment_boundary" Discharges_storm_o
verflows =
"H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Discharges_storm_overflows" Catchment_b
oundary_12_ ="H:\\PPP\\Risk_Model\\Risk_data_inputs.gdb\\Catchment_boundary"
# Process: Select Layer By Attribute (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): CORI
NE_Layer6, Count = arcpy.management.SelectLayerByAttribute(in_layer_or_view=CORINE,
selection_type="CLEAR_SELECTION", where_clause="", invert_where_clause="")
# Process: Add Field (5) (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): CRO
ME = arcpy.management.AddField(in_table=CROME_3 _, field_name="Score",
field_type="DOUBLE", field_precision=None, field_scale=None, field_length=None,
field_alias="", field_is_nullable="NULLABLE", field_is_required="NON_REQUIRED",
field_domain="")[0]
# Process: Select Layer By Attribute (11) (Select Layer By Attribute) (management)
with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): CRO
ME_Layer, Count_11_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=CROME,
selection_type="NEW_SELECTION", where_clause="Ilucode = '"W012' Or lucode = 'PGO1"",
invert_where_clause="")
# Process: Calculate Field (8) (Calculate Field) (management)
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with

arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): CRO
ME_Layer_2 = arcpy.management.CalculateField(in_table=CROME_Layer, field="Score",
expression="0.05", expression_type="PYTHON3", code_block="", field_type="TEXT",
enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (12) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): CRO
ME_Layer 3 , Count_12 =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=CROME_Layer_2_,
selection_type="SWITCH_SELECTION", where_clause="", invert_where_clause="")

# Process: Calculate Field (9) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): CRO
ME_Layer_4 = arcpy.management.CalculateField(in_table=CROME_Layer_3_,

field="Score", expression="0", expression_type="PYTHON3", code_block="",
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (13) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): CRO
ME_Layer_5_, Count_13_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=CROME_Layer 4 _,
selection_type="CLEAR_SELECTION", where_clause="", invert_where_clause="")

# Process: Identity (Identity) (analysis) Access_land_Identity =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Access_land_ldentity" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.ldentity(in_features=Catchment_boundary,
identity_features=CRoW_Access_Land_Natural_England,
out_feature_class=Access_land_ldentity, join_attributes="ALL", cluster_tolerance=
relationship="NO_RELATIONSHIPS")

# Process: Add Field (3) (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Acce
ssLand_2 = arcpy.management.AddField(in_table=Access_land_ldentity,
field_name="Score", field_type="DOUBLE", field_precision=None, field_scale=None,
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field_length=None, field_alias="", field_is_nullable="NULLABLE",
field_is_required="NON_REQUIRED", field_domain="")[0]

# Process: Select Layer By Attribute (7) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT data\PPP_Model builder\Storm_overflows\Data_inputs.gdb"): Acce
ssLand_Layer, Count_7_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=AccessLand 2 _,
selection_type="NEW _ SELECTION",
where_clause="FID_CRoW _Access _Land__ Natural England =-1",

invert_where_clause="")

# Process: Calculate Field (5) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Acce
ssLand_Layer_2_ = arcpy.management.CalculateField(in_table=AccessLand_Layer,
field="Score", expression="0", expression_type="PYTHON3", code_block="",
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (8) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Acce
ssLand_Layer 3 , Count_8 =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=AccessLand_Layer 2 _,
selection_type="NEW _SELECTION",
where_clause="FID_CRoW_Access_Land___ Natural _England >=0",
invert_where_clause="")

# Process: Calculate Field (6) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Acce
ssLand_Layer_4 = arcpy.management.CalculateField(in_table=AccessLand_Layer_3_,
field="Score", expression="0.2", expression_type="PYTHON3", code_block="",
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (9) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Acce
ssLand_Layer_5_, Count_9_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=AccessLand_Layer_4_,
selection_type="CLEAR_SELECTION", where_clause="", invert_where_clause="")

# Process: Select Layer By Attribute (2) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",
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workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Eatin
g_and_drinking_Layer, Count_2_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Eating_and_drinking,
selection_type="NEW _SELECTION", where_clause="Description_1 = 'Cafes, Snack Bars and
Tea Rooms' Or Description_1 = 'Fast Food and Takeaway Outlets",

invert_where_clause="")

# Process: Select Layer By Attribute (3) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): CORI
NE_Layerl, Count_3_=
arcpy.management.SelectLayerByAttribute(in_layer_or_view=CORINE_3_,
selection_type="NEW_SELECTION", where_clause="LABEL3 = 'Continuous urban fabric' Or
LABEL3 = 'Discontinuous urban fabric', invert_where_clause="")

# Process: Identity (4) (Identity) (analysis) Landfillsites =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Landfillsites" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Maodel builder\PPP_Model Buil
der.gdb",

workspace=r"E:\SERT data\PPP_Model builder\PPP_Model Builder.gdb"): arcpy.analysis.l
dentity(in_features=Catchment_boundary_5_, identity_features=Historic_Landfill_Sites_2_,
out_feature_class=Landfillsites, join_attributes="ALL", cluster_tolerance="",
relationship="NO_RELATIONSHIPS")

# Process: Add Field (2) (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Land
fillsites_2_ = arcpy.management.AddField(in_table=Landfillsites, field_name="Score",
field_type="DOUBLE", field_precision=None, field_scale=None, field_length=None,
field_alias="", field_is_nullable="NULLABLE", field_is_required="NON_REQUIRED",
field_domain="")[0]

# Process: Select Layer By Attribute (4) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Land
fillsites_Layer, Count_4_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Landfillsites_2_,
selection_type="NEW_SELECTION", where_clause="FID_Historic_Landfill_Sites =-1",
invert_where_clause="")

# Process: Calculate Field (3) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Land
fillsites_Layer_2_ = arcpy.management.CalculateField(in_table=Landfillsites_Layer,
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field="Score", expression="0", expression_type="PYTHON3", code_block=
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (5) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT data\PPP_Model builder\Storm_overflows\Data_inputs.gdb"): Land
fillsites_Layer_3 , Count 5 =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Landfillsites_Layer 2
selection_type="NEW_SELECTION", where_clause="FID_Historic_Landfill_Sites >= 0",
invert_where_clause="")

# Process: Calculate Field (4) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Land
fillsites_Layer_4_ = arcpy.management.CalculateField(in_table=Landfillsites_Layer_3_,
field="Score", expression="0.8", expression_type="PYTHON3", code_block="",
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (6) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Land
fillsites_Layer_5_, Count_6_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Landfillsites_Layer_4
selection_type="CLEAR_SELECTION", where_clause="", invert_where_clause="")

# Process: Select Layer By Attribute (10) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Cate
goryland2_Pollution_Inci, Count_10_=
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Categoryland2_Pollution_Inci
dents, selection_type="NEW _SELECTION", where_clause="EIL_WATER = 'Category 1
(Major)' Or EIL_WATER = 'Category 2 (Significant)", invert_where_clause="")

# Process: Select Layer By Attribute (14) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): OS_R
oads_Llayer, Count_14_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=0S_Roads_3_,
selection_type="NEW_SELECTION", where_clause="CLASSIFICA = 'A Road' Or CLASSIFICA =
'A Road, Collapsed Dual Carriageway' Or CLASSIFICA = 'Motorway' Or CLASSIFICA =
'Motorway, Collapsed Dual Carriageway' Or CLASSIFICA = 'Primary Road' Or CLASSIFICA =
'‘Primary Road, Collapsed Dual Carriageway', invert_where_clause="")

# Process: Intersect (2) (Intersect) (analysis) Road_crossings =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Road_crossings" with
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arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.Intersect(in_features=[[0OS_Roads_Layer, ""], [OS_Watercourses_3_, ""]],
out_feature_class=Road_crossings, join_attributes="ALL", cluster_tolerance="",
output_type="POINT") #

Process: Buffer (2) (Buffer) (analysis) Road_crossings_Buffer =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Road_crossings_Buffer" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.Buffer(in_features=Road_crossings, out_feature_class=Road_crossings_Buffer,
buffer_distance_or_field="100 Meters", line_side="FULL", line_end_type="ROUND",
dissolve_option="ALL", dissolve_field=[|, method="PLANAR")

# Process: Identity (8) (Identity) (analysis) Road_crossing_catchment =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Road_crossing_catchment" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.ldentity(in_features=Catchment_boundary_9
identity_features=Road_crossings_Buffer, out_feature_class=Road_crossing_catchment,
join_attributes="ALL", cluster_tolerance="", relationship="NO_RELATIONSHIPS")

# Process: Add Field (7) (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Road
_crossing_catchment_2_ =
arcpy.management.AddField(in_table=Road_crossing_catchment, field_name="Score",
field_type="DOUBLE", field_precision=None, field_scale=None, field_length=None,
field_alias="", field_is_nullable="NULLABLE", field_is_required="NON_REQUIRED",
field_domain="")[0]

# Process: Select Layer By Attribute (15) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Road
_crossing_catchment_Laye, Count_15_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Road_crossing_catchment_2_
, selection_type="NEW_SELECTION", where_clause="FID_Road_crossings_Buffer =-1",
invert_where_clause="")

# Process: Calculate Field (10) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Road
_crossing_catchment_Laye_2_ =
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arcpy.management.CalculateField(in_table=Road_crossing_catchment_Laye, field="Score",
expression="0", expression_type="PYTHON3", code_block="", field_type="TEXT",
enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (16) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Road
_crossing_catchment_Laye 3 _, Count_16_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Road_crossing_catchment_La
ye_2 , selection_type="NEW _ SELECTION", where_clause="FID Road_crossings Buffer = 1",
invert_where_clause="")

# Process: Calculate Field (11) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Road
_crossing_catchment_Laye2 =
arcpy.management.CalculateField(in_table=Road_crossing_catchment_Laye_3_,
field="Score", expression="0.75", expression_type="PYTHON3", code_block="",
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (17) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Road
_crossing_catchment_Laye_4_, Count_17_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Road_crossing_catchment_La
ye2, selection_type="CLEAR_SELECTION", where_clause="", invert_where_clause="")

# Process: Identity (10) (Identity) (analysis) Wastesites =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Wastesites" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\PPP_Model Buil
der.gdb",

workspace=r"E:\SERT data\PPP_Model builder\PPP_Model Builder.gdb"): arcpy.analysis.l
dentity(in_features=Catchment_boundary_11_,

identity features=Permitted_Waste_Sites_Authorised_Landfill_Site_Boundaries_2_,
out_feature_class=Wastesites, join_attributes="ALL", cluster_tolerance="",
relationship="NO_RELATIONSHIPS")

# Process: Add Field (9) (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Wast
esites_2_ = arcpy.management.AddField(in_table=Wastesites, field_name="Score",
field_type="DOUBLE", field_precision=None, field_scale=None, field_length=None,
field_alias="", field_is_nullable="NULLABLE", field_is_required="NON_REQUIRED",
field_domain="")[0]
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# Process: Select Layer By Attribute (18) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Wast
esites_Layer, Count_18 =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Wastesites 2 _,
selection_type="NEW _ SELECTION",
where_clause="FID_Permitted_Waste_Sites_Authorised_Landfill_Site_Boundaries = -1",
invert_where_clause="")

# Process: Calculate Field (13) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Wast
esites_Layer_2_ = arcpy.management.CalculateField(in_table=Wastesites_Layer,
field="Score", expression="0", expression_type="PYTHON3", code_block="",
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (19) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Wast
esites_Layer_5_, Count_19_ =
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Wastesites Layer 2
selection_type="NEW _SELECTION",
where_clause="FID_Permitted_Waste_Sites_Authorised_Landfill_Site_Boundaries >= 0",
invert_where_clause="")

# Process: Calculate Field (14) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Wast
esites_Layer_4 = arcpy.management.CalculateField(in_table=Wastesites Layer 5,
field="Score", expression="0.5", expression_type="PYTHON3", code_block=""
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Select Layer By Attribute (20) (Select Layer By Attribute) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Wast
esites_Layer_3_, Count_20_=
arcpy.management.SelectLayerByAttribute(in_layer_or_view=Wastesites_Layer_4_,
selection_type="CLEAR_SELECTION", where_clause="", invert_where_clause="")

# Process: Generate Tessellation (Generate Tessellation) (management) Tessellation_25ha =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Tessellation_25ha" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
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.management.GenerateTessellation(Output_Feature_Class=Tessellation_25ha,
Extent="532320 127900 598970 179563.877599999
PROJCS[\"British_National_Grid\",GEOGCS[\"GCS_OSGB_1936\",DATUM[\"D_OSGB_1936\"
,SPHEROID[\"Airy_1830\",6377563.396,299.3249646]],PRIMEM[\"Greenwich\",0.0],UNIT[\"
Degree\",0.0174532925199433]],PROJECTION[\"Transverse_Mercator\"],PARAMETER[\"Fal
se_Easting\",400000.0],PARAMETER[\"False_Northing\",-
100000.0],PARAMETER[\"Central_Meridian\",-
2.0],PARAMETER[\"Scale_Factor\",0.9996012717],PARAMETER[\"Latitude_Of Origin\",49.0
LUNIT[\"Meter\",1.0]]", Shape_Type="HEXAGON", Size="25 Hectares",
Spatial_Reference="PROJCS[\"British_National_Grid\",GEOGCS[\"GCS_0OSGB_1936\",DATU
M[\"D_OSGB_1936\",SPHEROID[\"Airy _1830\",6377563.396,299.3249646]],PRIMEM[\"Gre
enwich\",0.0],UNIT[\"Degree\",0.0174532925199433]],PROJECTION[\"Transverse_Mercator
\"],PARAMETER[\"False_Easting\",400000.0],PARAMETER[\"False_Northing\",-
100000.0],PARAMETER[\"Central_Meridian\",-
2.0],PARAMETER[\"Scale_Factor\",0.9996012717],PARAMETER[\"Latitude_Of Origin\",49.0
L,LUNIT[\"Meter\",1.0]];-5220400 -15524400 10000;-100000 10000;-100000
10000;0.001;0.001;0.001;IsHighPrecision")

# Process: Polygon to Raster (6) (Polygon to Raster) (conversion) CORINE_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\CORINE_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Maodel_ builder\PPP_Model Buil
der.gdb",

workspace=r"E:\SERT data\PPP_Model builder\PPP_Model Builder.gdb"): arcpy.conversio
n.PolygonToRaster(in_features=CORINE_Layer6, value_field="Score",
out_rasterdataset=CORINE_Raster, cell_assignment="CELL CENTER",
priority_field="NONE", cellsize="25", build_rat="BUILD")

# Process: Polygon to Raster (5) (Polygon to Raster) (conversion) CROME_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\CROME_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=CROME_Layer_5 , value_field="Score",
out_rasterdataset=CROME_Raster, cell_assignment="CELL_CENTER", priority_field="NONE",
cellsize="25", build_rat="BUILD")

# Process: Polygon to Raster (3) (Polygon to Raster) (conversion) AccessLand_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\AccessLand_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=AccessLand_Layer_5_, value_field="Score",
out_rasterdataset=AccessLand_Raster, cell_assignment="CELL_CENTER",
priority_field="NONE", cellsize="25", build_rat="BUILD")

# Process: Buffer (Buffer) (analysis) Fast_food_buffer =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Fast_food_buffer" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
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s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.Buffer(in_features=Eating_and_drinking_Layer,
out_feature_class=Fast_food_buffer, buffer_distance_or_field="100 Meters",
line_side="FULL", line_end_type="ROUND", dissolve_option="ALL", dissolve_field=[],
method="PLANAR")

# Process: Add Field (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Fast_
food_buffer_2 = arcpy.management.AddField(in_table=Fast_food_buffer,
field_name="Score", field_type="SHORT", field_precision=None, field_scale=None,
field_length=None, field_alias="", field_is_nullable="NULLABLE",
field_is_required="NON_REQUIRED", field_domain="")[0]

# Process: Calculate Field (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Fast_
food_buffer_3_ = arcpy.management.CalculateField(in_table=Fast_food_buffer_2_,
field="Score", expression="1", expression_type="PYTHON3", code_block="",
field_type="TEXT", enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Identity (2) (Identity) (analysis) Fast_food_identity =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Fast_food_identity" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.ldentity(in_features=Catchment_boundary_2_,

identity _features=Fast_food buffer_3 , out_feature_class=Fast_food_identity,
join_attributes="ALL", cluster_tolerance="", relationship="NO_RELATIONSHIPS")

# Process: Polygon to Raster (Polygon to Raster) (conversion) Fast_Food_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Fast_Food_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=Fast_food_identity, value_field="Score",
out_rasterdataset=Fast_Food_Raster, cell_assignment="CELL_CENTER",
priority_field="NONE", cellsize="25", build_rat="BUILD")

# Process: Identity (6) (Identity) (analysis) Greenspace_identity =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Greenspace_identity" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.ldentity(in_features=Catchment_boundary_3_, identity_features=0S_Greenspace,
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out_feature_class=Greenspace_identity, join_attributes="ALL", cluster_tolerance=
relationship="NO_RELATIONSHIPS")

# Process: Polygon to Raster (2) (Polygon to Raster) (conversion) Greenspace_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Greenspace_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=Greenspace_identity, value_field="Score",
out_rasterdataset=Greenspace_Raster, cell_assignment="CELL_CENTER",

priority field="NONE", cellsize="25", build_rat="BUILD")

# Process: Clip (Clip) (analysis) Urban_IMD =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Urban_IMD" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.Clip(in_features=IMD_2019, clip_features=CORINE_Layer1,
out_feature_class=Urban_IMD, cluster_tolerance="")

# Process: Identity (3) (Identity) (analysis) IMD_Urban_ldentity =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\IMD_Urban_ldentity" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.ldentity(in_features=Catchment_boundary_4_, identity_features=Urban_IMD,
out_feature_class=IMD_Urban_ldentity, join_attributes="ALL", cluster_tolerance="",
relationship="NO_RELATIONSHIPS")

# Process: Polygon to Raster (4) (Polygon to Raster) (conversion) IMD_Score_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\IMD_Score_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=IMD_Urban_ldentity, value_field="IMDScore",
out_rasterdataset=IMD_Score_Raster, cell_assignment="CELL CENTER",

priority field="NONE", cellsize="25", build_rat="BUILD")

# Process: Rescale by Function (Rescale by Function) (sa) IMD_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\IMD_Raster" Rescale_by_ Function =
IMD_Raster with arcpy.EnvManager(compression="NONE", pyramid="NONE",
scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflows\Data inputs.gdb"
,  workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): |
MD_Raster = arcpy.sa.RescaleByFunction(in_raster=IMD_Score_Raster,
transformation_function=[["LINEAR", O, "", 73.322,"", 0, 73.322, ""]], from_scale=0,
to_scale=0.4) IMD_Raster.save(Rescale_by_Function)

# Process: Polygon to Raster (7) (Polygon to Raster) (conversion) Landfillsites_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Landfillsites_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
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s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=Landfillsites_Layer 5_, value_field="Score",
out_rasterdataset=Landfillsites_Raster, cell_assignment="CELL_CENTER",
priority_field="NONE", cellsize="25", build_rat="BUILD")

# Process: Create Buffers (Create Buffers) (gapro) Categoryland2_Buffers =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Categoryland2_Buffers" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.gapro.CreateBuffers(input_layer=Categoryland2_Pollution_Inci,
out_feature_class=Categoryland2_Buffers, method="GEODESIC", buffer_type="DISTANCE",
buffer_field="", buffer_distance="100 Meters", buffer_expression="",
dissolve_option="ALL", dissolve_fields=[], summary_fields=[], multipart="")

# Process: Add Field (4) (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Cate
goryland2_Buffers_2 = arcpy.management.AddField(in_table=Categoryland2_Buffers,
field_name="Score", field_type="DOUBLE", field_precision=None, field_scale=None,
field_length=None, field_alias="", field_is_nullable="NULLABLE",
field_is_required="NON_REQUIRED", field_domain="")[0]

# Process: Calculate Field (2) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Cate
goryland2_Buffers_3_ =
arcpy.management.CalculateField(in_table=Categoryland2_Buffers 2 , field="Score",
expression="0.3", expression_type="PYTHON3", code_block="", field_type="TEXT",
enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Identity (5) (Identity) (analysis) Pollution_ldentity =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Pollution_Identity" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.ldentity(in_features=Catchment_boundary_7_,
identity_features=Categoryland2_Buffers_3_, out_feature_class=Pollution_Identity,
join_attributes="ALL", cluster_tolerance="", relationship="NO_RELATIONSHIPS")

# Process: Polygon to Raster (8) (Polygon to Raster) (conversion) Pollution_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Pollution_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=Pollution_ldentity, value_field="Score",
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out_rasterdataset=Pollution_Raster, cell_assignment="CELL_CENTER",
priority_field="NONE", cellsize="25", build_rat="BUILD")

# Process: Create Buffers (2) (Create Buffers) (gapro) Roads_Buffers =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Roads_Buffers" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.gapro.CreateBuffers(input_layer=0S_Roads, out_feature_class=Roads_Buffers,
method="GEODESIC", buffer_type="DISTANCE", buffer_field="", buffer_distance="100
Meters", buffer_expression="", dissolve_option="ALL", dissolve_fields=[],
summary_fields=[], multipart="")

# Process: Create Buffers (3) (Create Buffers) (gapro) Rivers_Buffers =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Rivers_Buffers" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.gapro.CreateBuffers(input_layer=0S_Watercourses_2_, out_feature_class=Rivers_Buffers,
method="GEODESIC", buffer_type="DISTANCE", buffer_field="", buffer_distance="100
Meters", buffer_expression="", dissolve_option="ALL", dissolve_fields=|],
summary_fields=[], multipart="")

# Process: Intersect (Intersect) (analysis) Roads_Rivers_Intersect =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Roads_Rivers_Intersect" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.Intersect(in_features=|/Roads_Buffers, ""|, [Rivers_Buffers, ""]],
out_feature_class=Roads_Rivers_Intersect, join_attributes="ALL", cluster_tolerance=
output_type="INPUT")

# Process: Add Field (6) (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Road
s_Rivers_Intersect_2_ = arcpy.management.AddField(in_table=Roads_Rivers_Intersect,
field_name="Score", field_type="DOUBLE", field_precision=None, field_scale=None,
field_length=None, field_alias="", field_is_nullable="NULLABLE",
field_is_required="NON_REQUIRED", field_domain="")[0]

# Process: Calculate Field (7) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Road
s_Rivers_Intersect_3_ =
arcpy.management.CalculateField(in_table=Roads_Rivers_Intersect_2_, field="Score",
expression="0.5", expression_type="PYTHON3", code_block="", field_type="TEXT",
enforce_domains="NO_ENFORCE_DOMAINS")[0]
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# Process: Identity (7) (Identity) (analysis) Catchment_boundary_ldentity =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Catchment_boundary_Identity" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.ldentity(in_features=Catchment_boundary 8 ,

identity features=Roads_Rivers_Intersect_3_,
out_feature_class=Catchment_boundary_lIdentity, join_attributes="ALL",
cluster_tolerance="", relationship="NO_RELATIONSHIPS")

# Process: Polygon to Raster (9) (Polygon to Raster) (conversion) Riparian_road_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Riparian_road_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=Catchment_boundary_Identity,
value_field="Score", out_rasterdataset=Riparian_road_Raster,
cell_assignment="CELL_CENTER", priority_field="NONE", cellsize="25", build_rat="BUILD")
# Process: Polygon to Raster (10) (Polygon to Raster) (conversion) Road_crossing_raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Road_crossing_raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=Road_crossing_catchment_Laye 4 _,
value_field="Score", out_rasterdataset=Road_crossing_raster,

cell_assignment="CELL _CENTER", priority_field="NONE", cellsize="25", build_rat="BUILD")
# Process: Create Buffers (4) (Create Buffers) (gapro) Storm_overflows_Buffers =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Storm_overflows_Buffers" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.gapro.CreateBuffers(input_layer=Discharges_storm_overflows,
out_feature_class=Storm_overflows_Buffers, method="GEODESIC",
buffer_type="DISTANCE", buffer_field="", buffer_distance="100 Meters",
buffer_expression="", dissolve_option="ALL", dissolve_fields=[], summary_fields=|],
multipart="")

# Process: Add Field (8) (Add Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Stor
m_overflows_Buffers_2_ =
arcpy.management.AddField(in_table=Storm_overflows_Buffers, field_name="Score",
field_type="SHORT", field_precision=None, field_scale=None, field_length=None,
field_alias="", field_is_nullable="NULLABLE", field_is_required="REQUIRED",
field_domain="")[0]
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# Process: Calculate Field (12) (Calculate Field) (management) with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Stor
m_overflows_Buffers 3 =
arcpy.management.CalculateField(in_table=Storm_overflows_Buffers 2 , field="Score",
expression="1", expression_type="PYTHON3", code_block="", field_type="TEXT",
enforce_domains="NO_ENFORCE_DOMAINS")[0]

# Process: Identity (9) (Identity) (analysis) Storm_overflows_ldentity =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Storm_overflows_ldentity" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.ldentity(in_features=Catchment_boundary_10_,
identity_features=Storm_overflows_Buffers_3_,
out_feature_class=Storm_overflows_ldentity, join_attributes="ALL", cluster_tolerance=
relationship="NO_RELATIONSHIPS")

# Process: Polygon to Raster (11) (Polygon to Raster) (conversion)
Storm_overflows_Raster =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Storm_overflows_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model_ builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT data\PPP_Model builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=Storm_overflows_ldentity, value_field="Score",
out_rasterdataset=Storm_overflows_Raster, cell_assignment="CELL CENTER",
priority_field="NONE", cellsize="25", build_rat="BUILD")

# Process: Polygon to Raster (12) (Polygon to Raster) (conversion)

Wastesites Raster =

"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Wastesites_Raster" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm_ overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.conversion.PolygonToRaster(in_features=Wastesites_Layer_3_, value_field="Score",
out_rasterdataset=Wastesites_Raster, cell_assignment="CELL_CENTER",
priority_field="NONE", cellsize="25", build_rat="BUILD")

# Process: Weighted Sum (Weighted Sum) (ia) Macro_Weighted_risk =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Macro_Weighted_risk" Weighted_Sum =
Macro_Weighted_risk with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT data\PPP_Model builder\Storm overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): Macr
o_Weighted_risk = arcpy.ia.WeightedSum(in_rasters=[[CORINE_Raster, "VALUE", 3],
[CROME_Raster, "VALUE", 2], [AccessLand_Raster, "VALUE", 2], [Fast_Food_Raster,
"VALUE", 4], [Greenspace_Raster, "VALUE", 2], [IMD_Raster, "VALUE", 3],
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[Landfillsites_Raster, "VALUE", 4], [Pollution_Raster, "VALUE", 2], [Riparian_road_Raster,
"WVALUE", 3], [Road_crossing_raster, "VALUE", 3], [Storm_overflows_Raster, "VALUE", 4],
[Wastesites_Raster, "VALUE", 3]]) Macro_Weighted_risk.save(Weighted Sum)

# Process: Raster to Point (Raster to Point) (conversion) Weighted_risk_points =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Weighted_risk_points" with
arcpy.EnvManager(outputMFlag="Disabled", outputZFlag="Disabled",
scratchWorkspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"
. workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): ar
cpy.conversion.RasterToPoint(in_raster=Macro_Weighted_risk,
out_point_features=Weighted_risk_points, raster_field="VALUE")

# Process: Summarize Within (Summarize Within) (analysis) Tessellation_25ha_Summarized
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Tessellation_25ha_Summarized" Output_
Grouped_Table ="" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",
workspace=r"E:\SERT_data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.SummarizeWithin(in_polygons=Tessellation_25ha,
in_sum_features=Weighted_risk_points,
out_feature_class=Tessellation_25ha_Summarized, keep_all_polygons="KEEP_ALL",
sum_fields=[["GRID_CODE", "Mean"]], sum_shape="ADD SHAPE SUM",
shape_unit="SQUAREKILOMETERS", group_field="", add_min_maj="NO_MIN_MAJ",
add_group_percent="NO_PERCENT", out_group_table=Output_Grouped_Table)

# Process: Clip (2) (Clip) (analysis) Tessellation_Final =
"H:\\PPP\\Risk_Model\\Risk_data_outputs.gdb\\Tessellation_Final" with
arcpy.EnvManager(scratchWorkspace=r"E:\SERT_data\PPP_Model builder\Storm_overflow
s\Data_inputs.gdb",

workspace=r"E:\SERT _data\PPP_Model_builder\Storm_overflows\Data_inputs.gdb"): arcpy
.analysis.Clip(in_features=Tessellation_25ha_Summarized,
clip_features=Catchment_boundary_12_, out_feature_class=Tessellation_Final,

cluster_tolerance="")if _name__ -~ ' main_ " Macro_risk_modell
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