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EO Data Demonstration for the Insurance Comparison Service Market

Problem Statement

Go.Compare is interested to see whether satellite and geospatial data could be used to
streamline the process of obtaining home insurance quotes for potential customers. To
obtain a home insurance quote, customers need to provide detailed information on their
property and its surroundings, some of which may not be easily obtainable by or be
obvious to a customer.

Two example difficulties for Go.Compare's users are around proximity of properties to
watercourses and tall trees. The proximity of watercourses or trees higher than 10m to a
property affect the eligibility and premiums for a homeowner or tenant. Watercourse
proximity poses a particular difficulty for customers as the nearest watercourse or body
of water may be hidden by vegetation, buildings, or on private land and not known to the
customer.

Automating or providing tools to support users in supplying more accurate data would
streamline customers' experience. Go.Compare was interested in exploring opportunities
to apply space technology or remote sensing data to assist their customers with these
friction points. Importantly, they were particularly keen on understanding how free or
opensource satellite and geospatial data might be applied to these challenges.

How can open-source Earth observation datasets assist in identifying
waterbodies/tree and help calculate the distance between a property and its
nearest waterbody/tree?
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Searching for open-source watercourse/waterbody maps

The Ordnance Survey provides a free dataset (https://www.ordnancesurvey.co.uk/products/os-
open-rivers) for open rivers in the UK. This is a line Shapefile dataset that includes freshwater rivers,

tidal estuaries and canals and is updated every six months (Fig 1). However, this data doesn’t cover

lakes or reservoirs.
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Figure 1. Example from an OpenStreet map of the region around Oxford, with the watercourse

map from OS overlaid.

The Environment Agency (EA) provides a free dataset for the lake waterbodies in England
(https://www.data.gov.uk/dataset/33dcd836-3813-4233-a3ca-856358312415/wfd-lake-water-

bodies-cycle-1). This is a polygon shapefile dataset that includes artificial and modified lake
waterbodies with areas greater than 50 hectares. However, it does not cover smaller lakes and

reservoirs. (Fig 2).
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Figure 2. Example from an OpenStreet map of Oxford region with the watercourse map from OS
and the EA lake map (in brown) displayed. Only the largest lake in this map is included in the EA
lake map.

The UK Centre for Ecology and Hydrology (UKCEH) provides a UK Lake Portal (Fig. 3)
(https://eip.ceh.ac.uk/apps/lakes/search.html). However, this portal only offers visualised lake map
and does not provide downloadable shapefiles. Additionally, the UK Lake Portal does not include
small reservoirs and lakes. (Fig. 4).
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Figure 3. Interface of the UK Lake Portal.
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Figure 4. An example from the UK Lake Portal for the Oxford region demonstrates its limited
coverage of waterbodies
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Exploring how open-source EO imagery can help extract

waterbody and watercourse coverage.

Method 1: Optical satellite imagery

Calculating Normalised Difference Water Index (NDW!I) from Sentinel-2 multi-spectral imagery
using the free online platform - Google Earth Engine (GEE). The link to the script (Fig. 5):
https://code.earthengine.google.com/6c2529beb2c02e7bb916488dd0761686

The test image, taken on 19/09/2019, was used to extract water surfaces by identifying regions with
an NDW!I value above 0.2. Due to the 10-meter ground resolution of Sentinel-2 imagery, extracting
watercourses proved challenging. However, the results demonstrate that lakes and reservoirs are
well-recognised. The waterbody coverage extracted from Sentinel-2 imagery is more
comprehensive than that provided by the UK Lake Portal or the lake map from the Environment
Agency (Fig 6).
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Figure 5. The interface of GEE at Oxford shows the lakes and reservoirs (in blue) extracted using
NDW!I from the Sentinel-2 imagery.



https://code.earthengine.google.com/6c2529beb2c02e7bb916488dd0761686
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Figure 6. An example map of Oxford with the OS watercourse map and the waterbodies
extracted using NDWI from Sentinel-2 imagery.

Method 2: Radar satellite imagery

Extracting water coverage from the VV band value of Sentinel-1 SAR data using GEE. The link to
the script (Fig. 7):

https://code.earthengine.google.com/0b2ce8234d67282bd4de3fa2858edd70

The test images were collected between 01/01/2024 and 27/10/2024. The approach involves
computing the VV band values as a histogram and defining a threshold to filter and mask out
water surfaces. Whilst the ground resolution of SAR data is higher than that of Sentinel-2 optical
data, allowing for slightly more complete coverage of waterbodies, SAR data cannot differentiate
between flat surfaces and water surfaces. As a result, non-water surfaces, such as airport runways,
are included in the mask layer. Therefore, Sentinel-1SAR data is not a suitable option for extracting
waterbody coverage, whereas Sentinel-2 data proves to be more effective (Fig 8 and 9).


https://code.earthengine.google.com/0b2ce8234d67282bd4de3fa2858edd70
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Figure 7. The interface of GEE at Oxford shows the lakes and flat surfaces such as airport runways

extracted from the Sentinel-1 SAR imagery.
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Figure 8. An example map of Oxford with the OS watercourse map and the waterbodies
extracted from Sentinel-1 SAR data. The arrow points to an RAF airport, which is not waterbody.
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Figure 9. Comparison of the results for waterbody coverage from Sentinel-2 and Sentinel-1
datasets. This shows that Sentienl-2 NDWI data works better without including non-water
surface. (The arrow points to an RAF airport.)

Searching for open-source address or postcode datasets.

The OS provides a free dataset (https//www.ordnancesurvey.co.uk/products/code-point-
open#get) for postcodes in the UK. This is a point shapefile dataset that includes general postcode
information (excluding house numbers) and is updated on a quarterly basis (Fig 9).

The (@) also provides licensed postcodes data in the UK
(https://www.ordnancesurvey.co.uk/products/addressbasetget) that includes house number for
each postcode. There are 29 million postcode points in this licensed dataset and it's being updated
every six months (Fig 9).
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Figure 9. Comparison of the free and licensed postcode datasets from OS. The licensed dataset
contains more complete data point for each property.

Combining the waterbody data extracted from Sentinel-2

imagery with the OS watercourse data.

Step 1. Convert polygons to lines for the waterbody layer extracted from the EO data using the
built-in vector analysis tools “polygons to lines” in QGIS, a free GIS software that can edit geospatial
datasets.

Step 2: Merge the OS watercourse layer with the converted line layer of the waterbodies using the
built-in tools in QGIS (Fig 10).
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Figure 10. The merged two vector datasets of the OS watercourse map and the waterbody map
extracted from Sentinel-2 imagery.

Calculating the nearest distance between a property and its

closest waterbodly.

Using the QGIS built-in tool “shortest line between features” and putting down the postcode point
datasets and the merged watercourse/waterbody layers as the “source layer” and “destination
layer”, respectively. A new line Shapefile with be created that contains the shortest distance
between these two features, which are the shortest distance between a postcode and its nearest
watercourse/waterbody (Fig 11).
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Figure 10. Maps showing the shortest distance from properties to waterbodies with postcode
points and lakes/reservoirs displayed. Upper: with background map, lower: without.
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Using Python and HTML to create a demo API.

In QGIS, export the columns of “postcode” and “distance” as a MS template or pure text file from
the newly created line layer from Action 5. Using this file as the input and with a Python and HTML
script to automatically run an API that will return the shortest distance to the waterbody by
entering the postcode (Fig 11.).

Note: The API currently runs only on a local machine with the Python script activated
simultaneously.

Find the Distance from a Postcode to a Watercourse
Enter Postcode; QOX14BH Get Distance

The distance to the watercourse for postcode OX14BH is 378.6 meters.

Figure 1. Interface of the API with an example postcode in Oxford.

Potential future actions

1) Using SQL and more advanced programming to allow automatic processes of water layer
extraction from EO and distance calculation. These will save the manual processes of file
converting and exporting on the actions above.

2) Use a licensed server to host the API so that it can run universally.

3) Use the licensed National Tree Map (Fig 12) for calculating the distance from a property to
its nearest tree crown, which is another home insurance question that the customers need
to fill in.

Figure 12. National tree map from https://bluesky-world.com/ntm/ that has coverage of tree
crowns and tree points.



https://bluesky-world.com/ntm/
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This pilot project demonstrates that Earth observation data can support the insurance comparison
service market by assisting customers with home insurance-related questions. Open-source
satellite imagery from Sentinel-2 can complement the UK watercourse map and provide more
comprehensive coverage of UK waterbodies.

By combining free postcode data, GIS software analysis tools,and programming, a demo has been
created that automatically calculates and returns the shortest distance to the nearest waterbody
based on postcode input. The project highlights the limitations of open-source Earth observation
and geospatial datasets but identifies that commercial geospatial data, including detailed address
information and tree distribution maps, can provide more precise answers to home insurance-
related queries.

“The team at Space Hub Yorkshire are fantastic to work with. They are
collaborative educators, who in a short space of time have helped Go.Compare
to understand how geospatial data could not only work for us, but how to
actually get to grips with it too. 60M customers visit Go Compare every year -
and of course we want to make life as easy as possible for every one of them.
Space Hub Yorkshire understood our points of friction, proposed solutions and
then showed us - in our own language - how we could bring that back to the
customer pain point. We look forward to future collaboration with the team
and thank them for their support.”

Hoodi Ansari, Director of Data and Operations at Go Compare
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