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National coverage Open Lidar data

AThe Environment Agencyos
available from the DEFRA Data Services
Platform (DSP). This includes:

A Lidar point cloud

A Raster (GeoTIFF) Digital Elevation Models:

I Digital Terrain Model (DTM)
I Digital Surface Models (DSM) 1 last and first surface

A Spatial coverage metadata (extent, survey dates, etc)
A Image Service Layers

A Archive includes data going back over two
decades. Many locations have repeat surveys
that can be used to view change.
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https://experience.arcgis.com/experience/753ad2ebd3554fa696885b8c366c3049/page/Open-Data/?views=view_22

National coverage Open Lidar data

Lidar coverage, Complete 1m resolution lidar
1998 to 2017. - coverage, 2017 to 2022.
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Change from project
based surveys to full
national programme

>

~75% coverage
many repeat or overlapping surveys

* We have also been carrying out coastal
surveys and very high resolution asset surveys

The accuracy specification for 1m LIDAR surveys is an RMSE of +/- 5 to 10cm in elevation. Ground
truth surveys for the checking of LIDAR height accuracy are carried out on all surveys, the average of
the comparative ground truth surveys for the past five years has been within +/- 4cm RMSE. Environment

(We have compared 1,125 independent GPS ground truth surveys over the past 5 years, comparative A Ageﬂcy
RMSE statistics show an average RMSE of just 3.68cm with the



Keeping Rivers Cool project

Promote riparian shade as a climate change
adaptation measure to benefit salmon and
trout by reducing river temperatures
throughout upland England and Wales.

Inspire action through demonstration
projects, a strong evidence base, guidance
and mapping tools.

Effects of riparian trees on summer
water temperatures:

@ Shaded channels are 1.5°C lower on
average than open reaches

© Or 2-3°C in maximum temperatures

o Buffers associated with woodland can
be up to 5°C cooler



Keeping Rivers Cool map outputs

A Original lidar work carried out 2011 7 2013 when
there was limited lidar coverage (~70% of
England), and Last Return Digital Surface Models
only

A New complete lidar coverage and First Return
DSMs provide better and more complete evidence
nNKeeping Rivers Cool wver

A Better, more efficient and accurate methodologies
developed for both the Vegetation Object Model
and Riparian Shade Maps.

A Used in England Woodland Creation Offer (EWCO)
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First and Last Returns
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Figure 3 Lidar first return, last return and DTM data for a profile through a
‘ section of woodland. The lack of information of the canopy can be seen in the last
return data.

Figure 2 Principles of first and last return LIDAR capture
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Example area from the Keeping Rivers Cool version 2 pilot prc
RiverDarent

E);nsford

© Crown copyright and database rights 2021 Ordnance Survey 100024198.



1m resolution lidar derived Digital Terrain Model

Last return lidar points have been classified into surface object and ground classes, ground class points used to gegaeRtdravhich is then Q&€d and manually
edited further to produce the finished DTM.




1m resolution lidar derived Last Return Digital Surface Mc

All Last return lidar points have been triangulated and fitted to the 1m raster. This represents the last object theltaseflpated fromg be it the ground, roofs of building
top of vehicles or as far through vegetation as can be penetrated by the laser pulse.




1m resolution lidar derived First Return Digital Surface Mo

All First return lidar points have been triangulated and fitted to the 1m raster. This represents the first surface af hij¢aser pulse reflected frombe it the ground,
NE2Fa 2F O0dZAf RAY3IAI G(G2L) 2F GSKAOf Sa 2NJ GKS (2 L32FF¢ G kohthsdnSraliB disighificantydiffelencg Behi@eah
the first and last return from vegetation.




Lidar derived Vegetation Object Model

This shows all vegetation objects greater than 2.5m in height, derived from the difference of First Return DSM minus @, whS 6 SSy Of  aaAFA S
has been possiblthough clumping of pixels into objects, then screerimgemove nonvegetation surface objects based on spatial proximity queries against certain fea
types present in OBlasterMap by attaching and thresholding NDVI values from averaged Sentinel 2 images, by comparing percentage of similar firkdancetasns,
and by assessing shape / height / size of objects. This is a completely automated work flow, with no manual QC andtediteguts.



Aerial photo for comparison
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Relative Riparian Shading Map
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Multi-directional surshading has been applied to the DTM and first return DSM, based eangles throughout the day over ttammer months. The

differences in these shading values have been calculated, and then attached to OS Open Local Surface Water polygorZgaqfitnrblocks. These have then been ranl
and classified according to their relative shading. Reds and oranges represent sections of river with the least amodingdf@masurface object, so may be candidates
for tree planting to give greater shading in the future.



Relative Riparian Shading Map
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Multi-directional surshading has been applied to the DTM and first return DSM, based eangles throughout the day over ttammer months. The
differences in these shading values have been calculated, and then attached to OS Open Local Surface Water polygorZgaqfitnrblocks. These have then been ranl
and classified according to their relative shading. Reds and oranges represent sections of river with the least amodingdf@masurface object, so may be candidates

for tree planting to give greater shading in the future.



Keeping Rivers Cool products, as of June 2022

Lidar derived Vegetation Object Model (VOM) Keeping Rivers Cool Riparian Shade Map
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Ordnance SurveBBasemanc Blenheim, Woodstock.

216200 216400 216600 216800 217000 217200 217400

216000

443000

443200

444600 444800 445000

Fourteen
Acre Clump

443400 443600 443800 444000 444200 444400

‘Gld Woodstock

Icehouse
Clump

Fishery
Cottage

Blenheim Park

— Park Street’

)
Church Of st S”eet "

Mary Magd alene

o
4>E’cmry Lane Park ra®

——Coekpit C1sE—

Queen Elizabeth's
Island

The Lake

Temple of
Health

Great Park

Cemetery

Play Space Playir

Bowling Green

wed ueSoped~”

Lower Park

216800 217000 217200 217400

216600

216200 216400

216000

0 50 100 200 300 400

I N . T

443000

443200

443400 443600 443800 444000 444200 444400

© Crown copyright and database rights 2021 Ordnance Survey 100024198.

444600 444800 445000



Lidar derived Vegetation Object Mode] Blenheim, Woodstock.
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This shows all vegetation objects greater than 2.5m in height, derived from the difference of First Return DSM minus @iHdyevhas been screened to remove nagetation surface objects present in OS
MasterMapand averaged Sentinel 2 NDVI imagery, and by comparing percentage of similar first and last lidar returns.
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APGB Aerial photograph for comparison




