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Where water meets land, changes take place. Close monitoring of these is a necessity. In shallow water, however,  
surveying from a boat becomes a challenge. This is where Airborne Lidar Bathymetry (ALB) is of significant  
advantage. The strengths of LiDAR technology in a hydrographic context are the collection of seamless data  
sets that span the land/water interface, enabling high-resolution surveying of both above and below water surface  
topology with high efficiency.
 
DISCOVER RIEGL‘s TOPO-BATHYMETRICS SENSORS & SYSTEMS

Château d’If, Marseille, France:  
3D topo-bathymetric data acquired with RIEGL VQ-840-G

RIEGL VQ-840-G 
Topo-Bathymetric  
airborne laser scanner  
for integration on UAVs or helicopters

RIEGL VQ-840-GL 
Extra lightweight  
topo-bathymetric airborne laser scanner  
for integration on UAVs

RIEGL VQ-880-G II 
Highly efficient, fully integrated topo-bathymetric  
airborne laser scanning system for use in fixed  
wing aircraft, compatible with stabilizing mounts 

RIEGL VQ-880-GH 
Highly efficient, fully integrated topo- 
bathymetric airborne laser scanning system  
with compact form factor for helicopters 
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RIEGL LiDAR TECHNOLOGY
for Airborne Topo-Bathymetry
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Efficiency for wide areas ...

... and unrivalled detail for smaller scale projects

ALB is the technology of choice for surveying shallow water zones in 
coastal areas. In a single data acquisition mission both terrestrial and 
submarine topography of a shoreline are covered. RIEGL provides 
several topo-bathymetric system models for integration with crewed 
fixed-wing aircraft and helicopters. 

These sophisticated dual channel systems employ multiple laser  
wavelengths to improve ranging performance, depth penetration  
and enhance resolution of targets above and below the water  
surface. Subject to water turbidity and bottom reflectance  
characteristics, the RIEGL VQ-880-G II and the RIEGL VQ-880-GH  
provide depth ranges of ~1.5 Secchi depths.

Dynamic coastal environments where, for example, washout or erosion occur, require regular monitoring of change. 
These survey missions are typically carried out at more frequent intervals – and sometimes at shorter notice – than 
perhaps larger area projects. At the same time, applications such as harbor infrastructure management, dredging 
and weather-related change that may affect the habitat of marine animals or submarine vegetation often demand 
much higher levels of spatial detail. Close-up aerial surveys by drone or crewed aircraft flown at low altitude (below 
500 ft) allow detailed and comprehensive mapping and subsequent analysis of complex environments, enabling 
localization and identification of submerged targets, be it artificial structures, topographic features, or vegetation. 

The quality of bathymetric LiDAR data from low altitude airborne surveying excels in detail and can be seam-
lessly merged with sonar data in deeper depth zones. For installation on drone and/or crewed platforms,  
RIEGL’s VQ-840-G and VQ-840-GL compact topo-bathymetric laser scanners provide depth performance of up to 
2 Secchi depths, making these systems the perfect remote-sensing solution for hydrographic and bathymetric tasks.  
They are also ideally suited to provide complementing data as part of large-scale and deepwater surveys  
conducted using other surveying methods.

Coastal Mapping
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Hydro engineering applications

River regulation, canals, dams, and other water-related 
infrastructure such as bridges, roads, railroads, buildings 
and vegetation in the immediate vicinity of a water- 
body demand rigorous monitoring for change. ALB 
serves as a basis for regular maintenance tasks in this 
context. Topo-bathymetric area maps are also used to 
localize and visualize necessary interventions. 

A further task for airborne bathymetric LiDAR is the sur-
vey of gravel ponds and water reservoir basins for use 
in volumetric calculation for reservoir capacity and 
forecasts. The complementary use of other surveying 
methods (e.g., single beam and multi-beam sonar), is 
useful to provide wholly complete coverages of water-
bodies, even in adverse collection conditions.

Natural habitat monitoring

Rivers, alluvial forests, lakes, and floodplains represent a special challenge for surveying because of limited  
navigability for boats and the significant effort and risk to surveyors conducting manual depth measurement. ALB 
is therefore an effective alternative. It also provides high-fidelity data sets of complex structures – thanks to its multi- 
target-resolution capability that increases vertical density and object detail for a very accurate 3D representation  
of the environment. It is also very effective at penetrating dense vegetation to acquire ground points. 

Topo-bathymetric LiDAR provides a comprehensive survey of such ever-changing hybrid landscapes that have to 
be monitored in order to observe the evolution – or endangerment – of natural habitats. A topo-bathymetric map 
of an alluvial landscape allows simulation of flood events and serves as a basis for developing comprehensive 
mitigation strategies.

Inland Water Survey



www.riegl.com
Brochure, RIEGL Topo-Bathymetry, 2023-06-06

Copyright RIEGL Laser Measurement Systems GmbH © 2023 – All rights reserved.
Use of this data sheet other than for personal purposes requires RIEGL’s written consent.
This data sheet is compiled with care. However, errors cannot be fully excluded and alternations might be necessary.

RIEGL LiDAR TECHNOLOGY for Airborne Topo-Bathymetry

RIEGL’s dedicated software suite for data acqui-
sition and processing supports mission prepara-
tion and parameter optimization, as well as data 
management and storage. In post-processing,  
RiHYDRO tools support data classification, gene-
ration of a water surface models, and the appli-
cation of water refraction correction according to 
refraction indices. Full waveform processing and 
waveform averaging can be optionally applied to 
maximize depth penetration success. 

RiHYDRO 
airborne data processing software addon  
for commercial hydrograhpic  
and bathymetric surveying
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 • Automatic classification of water 

surface points

 • Generation of a water surface 

model (WSM) based on classified 

water surface points

 • Refraction correction of points 

below the water surface model 

(WSM)

 • Support of different import and 

export formats for classification 

purposes

 • Use point clouds from different 

scanners to identify water surface 

points

 • Import externally generated WSM

 • Processes a large number of files 

for unattended operation in batch 

mode

 • Smoothly integrated into RiPROCESS

for commercial hydrographic and bathymetric surveying  RiHYDRO
Airborne Data Processing Software AddOn

For smooth processing of scan data acquired with RIEGL 

Hydrography Laser Scanners the Airborne Data Processing 

Software AddOn RiHYDRO is offered as supplement to Ri-

PROCESS.

When processing bathymetric laser data, additional processing 

steps have to be applied since both, the laser beam’s refrac-

tion at the air-water interface and the lower propagation speed 

within the water column must be taken into account in order 

to obtain a geometrically correct point cloud. Those specific 

processing steps – usually called “refraction correction” – have 

to be carried out for each flight strip right after the standard ALS 

processing workflow.

Refraction correction of the points below the air-water interface 

(i.e. both points on the water bed and within the water column) 

requires a geometric Water Surface Model (WSM). WSMs can 

be generated from the laser data by one of the tools offered 

with RiHYDRO. An alternative option is to import already existing 

water surface models. In the first case, the water surface points 

must be classified before. For this task, a specific point classifi-

cation tool in RiHYDRO is provided, which allows classifying the 

points on horizontal water surfaces automatically. 

The user can specify the index of refraction of the water and 

also a depth bias value to be taken into account during  

refraction correction.

RIEGL Software

visit our website www.riegl.com
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 • Automatic classification of water surface points
 • Generation of a water surface model (WSM) based on classified water surface points

 • Refraction correction of points below the water surface model (WSM)

 • Support of different import and export formats for classification purposes

 • Use point clouds from different scanners to identify water surface 
points

 • Import externally generated WSM • Processes a large number of files for unattended operation in batch 
mode

 • Smoothly integrated into RiPROCESS

for commercial hydrographic and bathymetric surveying  

RiHYDRO

Airborne Data Processing Software AddOn

For smooth processing of scan data acquired with RIEGL 
Hydrography Laser Scanners the Airborne Data Processing 
Software AddOn RiHYDRO is offered as supplement to Ri-
PROCESS.

When processing bathymetric laser data, additional processing 
steps have to be applied since both, the laser beam’s refrac-
tion at the air-water interface and the lower propagation speed 
within the water column must be taken into account in order 
to obtain a geometrically correct point cloud. Those specific 
processing steps – usually called “refraction correction” – have 
to be carried out for each flight strip right after the standard ALS 
processing workflow.

Refraction correction of the points below the air-water interface 
(i.e. both points on the water bed and within the water column) 
requires a geometric Water Surface Model (WSM). WSMs can 
be generated from the laser data by one of the tools offered 
with RiHYDRO. An alternative option is to import already existing 
water surface models. In the first case, the water surface points 
must be classified before. For this task, a specific point classifi-
cation tool in RiHYDRO is provided, which allows classifying the 
points on horizontal water surfaces automatically. 

The user can specify the index of refraction of the water and 
also a depth bias value to be taken into account during  
refraction correction.

RIEGL Software
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RiACQUIRE 
data acquisition software  
for ALS & MLS scanner systems
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for RIEGL Airborne & Mobile Scanner SystemsRiACQUIRE
Data Acquisition Software

RIEGL Software

Data Sheet

RiACQUIRE System Requirements

RiACQUIRE Download Information

RiACQUIRE is available for download in the members’ area of 

www.riegl.com 

In order to download RiACQUIRE, it is necessary to be registered. 

After registration and activation, you will be able to download the 

current version. Subsequently, you will be kept updated in case of 

later software version releases.

RiACQUIRE covers a wide variety of tasks present in 

RIEGL‘s mobile and airborne laser scanning systems. 

Both, mobile and airborne systems comprise at least 

one laser scanner, a position and attitude measurement 

system, and an operator‘s work station. Many systems 

further comprise camera sub-systems, additional laser 

scanners, mass data storage devices, and mechanical 

subassemblies.

The tasks covered by RiACQUIRE are allocated to the  

operational data acquisition, the phases of system inte-

gration, and system verification & testing. An easy to use 

but powerful interface enhances communication with 

the supported RIEGL laser scanners. With the aim of re-

ducing the work-load for the system operator, only the 

most relevant information is displayed and tasks can be  

executed semi-automatically. Scanning parameters are 

easily changed by choosing a predefined parameter set. 

The graphical user interface takes into account the difficult 

working conditions inside the aircraft, vessel or vehicle by 

providing large control buttons, easily pushed even in  

turbulent conditions.

visit our website www.riegl.com

 • project-oriented scandata 

acquisition and scanner control

 • online visualization of 

geo-referenced monitoring data 

during acquisition

 • quality assurance with detailed 

history of events, system  

parameters and operatoŕ s 

interactions

 • status feedback for fast  

recognition by the operator

 • use of flight plan information for 

automated acquisition (ALS)

Tested operating systems: 
Microsoft Windows Vista, Microsoft Windows 7, 8, 8.1, 10, 11 

 

Linux Ubuntu/Kubuntu (tested with version 16.04, 20.04 and 22.04) 

other Linux distributions or versions may also work but have not 

been tested 

Memory requirements: 
8 GB RAM minimum, 16 GB or more recommended

Disk space requirements: 
approximately 500 MB of free disk space  

for the program and plugins

Interfaces: 
Network interface (ethernet, LAN) with 1 GBit 

Serial interface RS-232 (for some INS/GNSS or camera trigger)

Graphics requirements: 
Screen resolution at least 1280 by 1024 pixels 

64 MB Memory minimum, 128 MB or more recommended 

OpenGL driver 1.4 or higher

Peripherals: 
Pointing device like a mouse, touchpad, 

trackball or touchscreen 

standard keyboard

CPU: 
Intel Core i7-6xxx or better

www.riegl.com
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RiACQUIRE
Data Acquisition Software
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RiACQUIRE System Requirements

RiACQUIRE Download Information

RiACQUIRE is available for download in the members’ area of 

www.riegl.com 

In order to download RiACQUIRE, it is necessary to be registered. 

After registration and activation, you will be able to download the 

current version. Subsequently, you will be kept updated in case of 

later software version releases.

RiACQUIRE covers a wide variety of tasks present in 
RIEGL‘s mobile and airborne laser scanning systems. 
Both, mobile and airborne systems comprise at least 
one laser scanner, a position and attitude measurement 
system, and an operator‘s work station. Many systems 
further comprise camera sub-systems, additional laser 
scanners, mass data storage devices, and mechanical 
subassemblies.

The tasks covered by RiACQUIRE are allocated to the  
operational data acquisition, the phases of system inte-
gration, and system verification & testing. An easy to use 
but powerful interface enhances communication with 
the supported RIEGL laser scanners. With the aim of re-
ducing the work-load for the system operator, only the 
most relevant information is displayed and tasks can be  
executed semi-automatically. Scanning parameters are 
easily changed by choosing a predefined parameter set. 
The graphical user interface takes into account the difficult 
working conditions inside the aircraft, vessel or vehicle by 
providing large control buttons, easily pushed even in  
turbulent conditions.
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 • project-oriented scandata acquisition and scanner control • online visualization of geo-referenced monitoring data during acquisition
 • quality assurance with detailed history of events, system  parameters and operatoŕ s interactions

 • status feedback for fast  recognition by the operator
 • use of flight plan information for automated acquisition (ALS)

Tested operating systems: 
Microsoft Windows Vista, Microsoft Windows 7, 8, 8.1, 10, 11 

 

Linux Ubuntu/Kubuntu (tested with version 16.04, 20.04 and 22.04) 

other Linux distributions or versions may also work but have not 

been tested Memory requirements: 
8 GB RAM minimum, 16 GB or more recommended

Disk space requirements: 
approximately 500 MB of free disk space  
for the program and plugins

Interfaces: 

Network interface (ethernet, LAN) with 1 GBit 
Serial interface RS-232 (for some INS/GNSS or camera trigger)

Graphics requirements: 
Screen resolution at least 1280 by 1024 pixels 
64 MB Memory minimum, 128 MB or more recommended 
OpenGL driver 1.4 or higher

Peripherals: 

Pointing device like a mouse, touchpad, 
trackball or touchscreen standard keyboardCPU: 

Intel Core i7-6xxx or better

RiPROCESS 
data processing software
for RIEGL kinematic scan data
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 RiPROCESS System Requirements

 RiPROCESS Download Information

Operating systems: 
Windows 10 Pro

Memory requirements: 
8 GB RAM minimum, 32 GB or more recommended 

Disk space requirements: 
approx. 1 GB of free disk space for the program and plugins  

(not including project data) 

at least 8 TB recommended for your own projects 

optional: Dedicated RAID controller (e.g. RAID 0 mode) and fast 

hard disks or solid state drives to speed up file access

Interfaces: 
Network interface (Ethernet, LAN)

Graphics requirements: 
Screen resolution at least 1024 by 768 pixels

 

OpenGL accelerated graphics card  

(OpenGL 2.0 or higher required) 

nVIDIA GeForce series recommended (GeForce-9 or higher)

Peripherals: 
3 button mouse, optical wheel mouse recommended 

standard keyboard

RiPROCESS is available for download in the members’ area of 

www.riegl.com 

In order to download RiPROCESS, it is necessary to be registered. 

After registration and activation, you will be able to download the 

current version. Subsequently, you will be kept updated in case of 

later software version releases.

for RIEGL Scan DataRiPROCESS
Data Processing Software
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RiPROCESS is designed for managing, processing, analyzing, 

and visualizing data acquired with airborne laser scanning  

systems (ALS systems), unmanned laser scanning systems  

(ULS systems) and mobile laser scanning systems (MLS  

systems) based on RIEGL® Laser Scanners. Data export in  

geodetic systems is supported by the GeoSysManager.

RiPROCESS is project-oriented and enables the user to manage 

all data acquired and processed within a single project. This data  

includes project data, scanning system information such as  

mounting information and calibration, laser raw data, e.g., the  

digitized echo signals from the RIEGL Laser Scanners, camera  

data, position and orientation data from the INS/GNSS system, 

and georeferenced point clouds with additional attributes for  

every measured point.

Data processing tasks include, e.g., full waveform analysis and  

georeferencing laser data by merging it with the trajectory  

derived from the INS/GNSS system. These functions are provided  

by the RIEGL Software RiUNITE and GeoSysManager, respectively.  

RiPROCESS is intended for mass data production in a multiple- 

workstation environment. RiPROCESS makes use of these 

programs, which can be installed on different workstations  

and are accessed via RiSERVER.

 • project-oriented software 

for managing and processing 

RIEGL ALS, ULS, and MLS data

 • operation in a multiple- 

workstation environment, 

parallel task processing

 • fast access to data for inspection 

in different visualization formats

 • system calibration and 

scandata adjustment

 • statistical analysis of 

referencing, matching quality

 • point cloud classification

 • interfacing to third party 

software packages

RIEGL Software

visit our website www.riegl.com
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 RiPROCESS System Requirements

 RiPROCESS Download Information

Operating systems: 
Windows 10 ProMemory requirements: 

8 GB RAM minimum, 32 GB or more recommended 

Disk space requirements: 
approx. 1 GB of free disk space for the program and plugins  
(not including project data) at least 8 TB recommended for your own projects 

optional: Dedicated RAID controller (e.g. RAID 0 mode) and fast 

hard disks or solid state drives to speed up file access

Interfaces: 

Network interface (Ethernet, LAN)
Graphics requirements: 

Screen resolution at least 1024 by 768 pixels

 

OpenGL accelerated graphics card  (OpenGL 2.0 or higher required) nVIDIA GeForce series recommended (GeForce-9 or higher)

Peripherals: 

3 button mouse, optical wheel mouse recommended 
standard keyboard

RiPROCESS is available for download in the members’ area of 
www.riegl.com 

In order to download RiPROCESS, it is necessary to be registered. 

After registration and activation, you will be able to download the 

current version. Subsequently, you will be kept updated in case of 

later software version releases.

for RIEGL Scan Data

RiPROCESS
Data Processing Software
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RiPROCESS is designed for managing, processing, analyzing, 

and visualizing data acquired with airborne laser scanning  

systems (ALS systems), unmanned laser scanning systems  

(ULS systems) and mobile laser scanning systems (MLS  

systems) based on RIEGL® Laser Scanners. Data export in  

geodetic systems is supported by the GeoSysManager.
RiPROCESS is project-oriented and enables the user to manage 
all data acquired and processed within a single project. This data  
includes project data, scanning system information such as  
mounting information and calibration, laser raw data, e.g., the  
digitized echo signals from the RIEGL Laser Scanners, camera  
data, position and orientation data from the INS/GNSS system, 
and georeferenced point clouds with additional attributes for  
every measured point.Data processing tasks include, e.g., full waveform analysis and  

georeferencing laser data by merging it with the trajectory  
derived from the INS/GNSS system. These functions are provided  
by the RIEGL Software RiUNITE and GeoSysManager, respectively.  
RiPROCESS is intended for mass data production in a multiple- 
workstation environment. RiPROCESS makes use of these 
programs, which can be installed on different workstations  
and are accessed via RiSERVER.

 • project-oriented software for managing and processing RIEGL ALS, ULS, and MLS data • operation in a multiple- workstation environment, parallel task processing
 • fast access to data for inspection in different visualization formats • system calibration and scandata adjustment

 • statistical analysis of referencing, matching quality • point cloud classification
 • interfacing to third party software packages

RIEGL Software
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RiPARAMETER 
software to assist ALS system operators  
in setting parameters for data acquisition 

 
software

Topo-bathymetric LiDAR data acquisition and processing software

Explore the potential of comprehensive datasets: Merge airborne topo-bathymetric LiDAR with topographic  
high resolution 3D terrestrial LiDAR or with data from other acquisition sources to create even more information 
density.

Example: Combination of terrestrial LiDAR point cloud data with airborne topo bathymetric LiDAR data to show isobath lines and submerged harbor infrastructure features.

Data fusion


