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The shell garage in Carlisle is now a stranded
asset. The floods in 2005 and 2015 caused
con5|stent busmess disruption and |rreparable

The business case
for Nature

In 2015, the McVitie’s factory was rooded Ieadlng toa £50
million insurance payout by RSA. This significant payout
contributed to a decline in RSA's share price.
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[01 Flooding ]

Restoring Nature is the
solution to these five
key risks:

Nature-as-a-service:
Our primary return

mechanism 04 Biodiversity loss




Process

1. Identify businesses at risk
2. Identify restoration opportunities
3. Use investment to fund restoration

4. Use NaaS contracts to provide return




FEarth

Aims of GPAP?

Provide information for assessing assets at *Prototype in 15

' i i - hours duri
risk of flooding under various scenarios ours guring
hackathon

01 04
Provide a range (Extend to

of asset locations assess financial

(buildings, roads, value,
businesses etc.) secondary

effects etc.)
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Measure Impact

Scenarios
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It’s ‘just’ intersection...

But:
e with lots of data
e with lots of flexibility

(and some badly created
Environment Agency

polygons)
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Cloud Native Geospatial

* Use database or file backend to generate tiles on-the-fly
 Vector: Database -> Mapbox Vector Tiles
* Raster: File -> XYZ raster tiles

e On-the-fly computation
e Why?
* Lots of options (different flood outlines, different categories, different depths)
e Large data — most of it won’t be looked at
* Can cache tiles (not implemented yet)

e Still want it to be fast!
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Database
* Generally, a table per layer
* Buildings
* Roads
+ Railways OS OpenData

e Substations
* Environment Agency Flood Zones
* Businesses

 All for the whole of England

* Loading data via ogr2ogr
 --config PG_USE_COPY YES

* Remember indexes!
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TiTiler

Marsh Mills China

) Clay Works
* Generates raster XYZ tiles ‘on the fly’ from
Cloud Optimized GeoTIFF (COG) files
* Python FastAPIl application on Azure N
. @ . JH’ <
Functions Next | § X -.4arws &
%
run é‘
hydrological and Ride
model
i /i (@)
& Oak Furnitureland »
put in blob NN A ——
storage AN/ Ay :




| [[-100,-1], [215,48,39,255]],
Mo kg [[-1,-0.5],[244,109,67,255]],
| [[-0.5,-0.2],[253,174,97,255]],
[[-0.2,0.2], [254,224,144,255]],
©.2,0.5],[171,217,233,255]],
©.5,1.0],[116,173,209,255]],
1.0,100],[69,117,180,255]]

I Relative DEM ~ ...&colormap=|[

...&rescale=-1.5,1.5



Mapbox Vector Tiles

e XYZ tiles, but for vector!

| Tiled dataset Object
[ parts

Vector f \

=
Sl ks
-

Vector dataset Tiling grid
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MVTs & PostGIS

* PostGIS can create MVT output directly using ST _AsMVT and
ST _AsMVTGeom

 Just need a simple server to convert HTTP requests to Postgres
qgueries

* Various options — we picked pg_tileserv
* Others include Martin, timvt, vectipy and more
* Does anyone want to do a speed comparison between them?



MVT URLs

Table:
http://server/public.buildings/{z}/{x}/{y}.pbf

Function:

https://server/public.buildings in aoi/

{z}/{x}/{y}.pbf?1=-4.116&t=50.403&b=50.376&r=4.060&
scenario=flood 1000yr scenario&source=2
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CREATE OR REPLACE FUNCTION public.buildings _in_aoi(
Z integer,
X integer,
y integer,
| float$§,
t floats,
b floats,
r floats,
scenario text,
source integer

)
RETURNS bytea
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WITH
args AS (
SELECT
ST _TileEnvelope(S1, S2, $3) AS bounds,

ST Transform(ST_TileEnvelope(S1, $2, S3), 27700)
AS bounds_osgb,

ST Transform(ST_MakeEnvelope(S4, S6, S7, S5,
4326), 27700) AS area

),
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aoi_buildings AS (
SELECT building_assets.geom
FROM args, building_assets

WHERE ST_Intersects(building_assets.geom,
args.bounds_osgb)

),

aoi_flood AS (
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mvtgeom AS (
SELECT

ST _AsMVTGeom(

ST_Transform(aoi_buildings.geom,
3857), args.bounds) AS geom

FROM args, aoi_flood

JOIN aoi_buildings ON
ST Intersects(aoi_flood.geom,
aoi_buildings.geom)

)

SELECT ST_AsMVT(mvtgeom, 'default’) from mvtgeom
INTO result USING ¢z,
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mvtgeom AS (
SELECT
ST _AsMVTGeom(

ST_Transform(aoi_buildings.geom,
3857), args.bounds) AS geom

FROM args, aoi_flood

JOIN aoi_buildings ON
ST Intersects(aoi_flood.geom,
aoi_buildings.geom)

)

SELECT ST_AsMVT(mvtgeom, 'default’) from mvtgeom
INTO result USING z,
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mvtgeom AS (
SELECT
ST _AsMVTGeom(

ST_Transform(aoi_buildings.geom,
3857), args.bounds) AS geom

FROM args, aoi_flood

JOIN aoi_buildings ON
ST Intersects(aoi_flood.geom,
aoi_buildings.geom)

)

SELECT ST_AsMVT(mvtgeom, 'default’) from mvtgeom
INTO result USING z,
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mvtgeom AS (
SELECT
ST _AsMVTGeom(

ST_Transform(aoi_buildings.geom,
3857), args.bounds) AS geom

FROM args, aoi_flood

JOIN aoi_buildings ON
ST Intersects(aoi_flood.geom,
aoi_buildings.geom)

)

SELECT ST_AsMVT(mvtgeom, 'default’) from mvtgeom
INTO result USING z,
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@ FastAPI

Asset Statistics

* FastAPl app connecting to database

e Simple SQL queries

* Use WITH statement to get AOI subsets before join

SELECT COUNT(*), voltage
FROM aoi_substations

JOIN aoi_flood ON ST _Intersects(aoi_substations.geom, aoi_flood.geom)
GROUP BY voltage;
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Frontend
Q Maplibre

* MaplLibre JS

 Leaflet used for prototype
* | prefer Leaflet’s API
* But...MVTs seem to be a second-class citizen in Leaflet
* Eg. no cancellation of unneeded HTTP requests
* All seems a bit ‘behind the times’ when it comes to MVTs

» Switched to MaplLibre and far faster for MVTs
* Weighted heatmap functionality nice too



Architecture

* All hosted on Azure

* Database — Postgres + PostGIS
* TiTiler — Python Function App connecting to Blob Storage

* pg_tileserv — Container App connecting to database (proxy for
auth)

e asset_queries — Python Function App running SQL queries
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Crazy Environment Agency polygons...

* Some of the EA flood polygons have over 1 million vertices!
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Aside: Crazy flood polygons...

* Some of the EA flood polygons have over 1 million vertices!

* This makes everything
slow!

« ST Subdivide to
the rescue...
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www.rebalance.earth/open-source-manifesto

BeAba!ar;lceH Home Aboutus Proposition NaaS Tech Contact Insights Open-Source Press in o

Open-Source Manifesto

"We believe in the power of openness to drive innovation, collaboration, and positive change. Our commitment to open-source

-

and open-data is central to our mission of creating a world worth living in"

What is Open-Source, and why does it matter?

Open-source is a movement centred around the belief that software source code

and data should be freely available for anyone to view, modify, and distribute. This

openness fosters a global collaborative environment where developers and




R
UL
T
OO
O LR
LRI
AR
TREELED R B REE
S LS L R
SRS O L T
i Jqﬂ |||IJ|§|‘“ ;_],
BT
20000 0 b
o T4 UR DL IEI0 B0 800 00 WRs

DUDURERETEE DT 1 iy
CHTELES BRI N

|
1

BRIEF:

Develop an open-source proof of concept method to
estimate business turnover at specific locations
across the UK, with a retained focus on Manchester

G e O TA I\/I C h a.I I e n g e ggizpa(c):cReEs to non-public datasets, expert

mentorship, and a collaborative community via

20t Nov 2024 to 26t Nov 2024 Discord
Online / Virtual Event PRIZES:
Up to £2,000 in monetary awards, with the prospect

Scan QR Code to learn more or visit: to continue developing your work as part of a role at
WWW.REBALANCE.EARTH/GEOTAM-CHALLENGE our fund
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