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ÅThe Environment Agencyôs lidar archive is 
available from the DEFRA Data Services 
Platform (DSP). This includes:
ÅLidar point cloud

ÅRaster (GeoTIFF) Digital Elevation Models:

ïDigital Terrain Model (DTM)

ïDigital Surface Models (DSM) ïlast and first surface

ÅSpatial coverage metadata (extent, survey dates, etc)

ÅImage Service Layers

ÅArchive includes data going back over two 
decades. Many locations have repeat surveys 
that can be used to view change.

National coverage Open Lidar data

Open Lidar Data info | Environment Agency Geomatics Hub 

https://experience.arcgis.com/experience/753ad2ebd3554fa696885b8c366c3049/page/Open-Data/?views=view_22


National coverage Open Lidar data

Lidar coverage, 

1998 to 2017.

resolution

Change from  project 

based surveys to full 

national programme

Complete 1m resolution lidar

coverage, 2017 to 2022.

~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.

(We have compared 1,125 independent GPS ground truth surveys over the past 5 years, comparative 

RMSE statistics show an average RMSE of just 3.68cm with the lidarôs elevation values).



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.

Keeping Rivers Cool project

Effects of riparian trees on summer 

water temperatures:

Shaded channels are 1.5oC lower on 
average than open reaches

Or 2-3oC in maximum temperatures

Buffers associated with woodland can 
be up to 5oC cooler



Keeping Rivers Cool map outputs

ÅOriginal lidar work carried out 2011 ï2013 when 
there was limited lidar coverage (~70% of 
England), and Last Return Digital Surface Models 
only

ÅNew complete lidar coverage and First Return 
DSMs provide better and more complete evidence 
ñKeeping Rivers Cool version 2ò project

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

ÅUsed in England Woodland Creation Offer (EWCO)



First and Last Returns



Example area from the Keeping Rivers Cool version 2 pilot project,
River Darent. 

© 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 generate raster DTM which is then QC-ed and manually 
edited further to produce the finished DTM.



1m resolution lidar derived Last Return Digital Surface Model

All Last return lidar points have been triangulated and fitted to the 1m raster. This represents the last object the laser pulsereflected from ςbe 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 Model

All First return lidar points have been triangulated and fitted to the 1m raster. This represents the first surface of objects the laser pulse reflected from ςbe it the ground,
ǊƻƻŦǎ ƻŦ ōǳƛƭŘƛƴƎΣ ǘƻǇ ƻŦ ǾŜƘƛŎƭŜǎ ƻǊ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ŎŀƴƻǇȅΦ 9ǾŜƴ ǘƘƻǳƎƘ ǘƘŜ Řŀǘŀ ƛǎ ŎƻƭƭŜŎǘŜŘ ƛƴ άƭŜŀŦ-ƻŦŦέ ǿƛƴǘŜǊ Ƴonths there is a significant difference between 
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 DTM, which ƘŀǾŜ ōŜŜƴ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άǾŜƎŜǘŀǘƛƻƴέΦ ¢Ƙƛǎ 
has been possible though clumping of pixels into objects, then screeningto remove non-vegetation surface objects based on spatial proximity queries against certain features 
types present in OS MasterMap, by attaching and thresholding NDVI values from averaged Sentinel 2 images, by comparing percentage of similar first and last lidar returns, 
and by assessing shape / height / size of objects. This is a completely automated work flow, with no manual QC and editing ofthe results.



Aerial photo for comparison 

© ESRIWorld Imagery- Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



Relative Riparian Shading Map

Multi-directional sun-shading has been applied to the DTM and first return DSM, based on sun-angles throughout the day over the summer months. The
differences in these shading values have been calculated, and then attached to OS Open Local Surface Water polygons, split into 25x25m blocks. These have then been ranked 
and classified according to their relative shading. Reds and oranges represent sections of river with the least amount of shading from surface object, so may be candidates
for tree planting to give greater shading in the future.



Relative Riparian Shading Map

Multi-directional sun-shading has been applied to the DTM and first return DSM, based on sun-angles throughout the day over the summer months. The
differences in these shading values have been calculated, and then attached to OS Open Local Surface Water polygons, split into 25x25m blocks. These have then been ranked 
and classified according to their relative shading. Reds and oranges represent sections of river with the least amount of shading from surface object, so may be candidates
for tree planting to give greater shading in the future.



Keeping Rivers Cool products, as of June 2022



Ordnance Survey BasemapςBlenheim, Woodstock.

© Crown copyright and database rights 2021 Ordnance Survey 100024198.



Lidar derived Vegetation Object Model ςBlenheim, Woodstock.

This shows all vegetation objects greater than 2.5m in height, derived from the difference of First Return DSM minus DTM, which have has been screened to remove non-vegetation surface objects present in OS 
MasterMapand averaged Sentinel 2 NDVI imagery, and by comparing percentage of similar first and last lidar returns.



APGB Aerial photograph for comparison


