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Dataset A
Depth : ~30 meters
Images : 280

Scene: Underwater artifact
concentration

Notes: Moderate turbidity,
consistent lighting

Dataset C
Depth: ~20 meters
Images : 321

Scene: Mermaid statue, sandy plain, and
rocky zone

Notes: Natural light, fewer objects

Dataset B
Depth : ~30 meters
Images: 200

Scene: Structurally complex, nearby
location to A

Notes: Greater surface variation,
added reconstruction difficulty




Method Dataset Reconstructed Points Detected Features Reconstructed Features
Unprocessed A 762,431 14,563 6,156
CLAHE A 836,012 17,321 7,033
RGHS A 691,507 11,977 5,039
RGBi CLAHE A 846,060 18,149 7,535
Unprocessed B 435,918 12,290 5,883
CLAHE B 446,378 12,566 5,941
RGHS B 405,403 11,401 5,416
RGBi CLAHE B 469,433 13,240 6,498
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INTEGRATION:

Scalable solutions for
spatially -linked 3D data in
submerged cultural
heritage

Fortin, Julien; Meacham, Sam; Rissolo, Dominique;
Rosland, Andreas; Dorshow, Wetherbee
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ﬁGoogle Sheet 1 Acts as the Single Source of Truth (SSOT) linking all systems.
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expertsao
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ADropbox i Read-only links auto-generated to share with scientific partners.
ASketchfab i 3D models linked to metadata records for quick visualization.
AGIS Layers i Synchronized with the SSOT & cave survey for real-time updates of spatial data.
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Mapping and Estimating Changes in Physical Conditions Using a Before-After-Control-
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I:I\.j] A How many of you know that only abo#®%of EU
surface water bodies meet the Water Framework

Directive'sgood ecological stati?s
A According to the Finnish Freshwater Foundation,

only 18%of Finnish stream waters are in a state of §

least concern, which can be interpreted as being
closest to pristine condition.

A River restoration efforts aimed at returning
channelized rivers to natural like, ecologically
functional conditions.

A In our study on the Tornio River in northern
Finland,we applyhigh-resolutionUAS imageryand
machinelearning approachmonitor the succesof
therestoration

A the researchwork focuses in 39 reachesfrom
around 10 streamsalong side 6 reachesfrom 3
pristinerivers

14 15.7.2025 TRIWA LIFE Project

Impact of River Restoration Using High Resolution Unmanned Aerial Systems (UAS)
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Machine Learning
Models to classify
thendvi maps in to
ecologically meaning
full classes

Detect the change
between the after and
before Restoration
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Mapping and Estimating
Changes in Physical
Conditions Using a Before

After -Control -
Impact of River Restoration
Using High Resolution
Unmanned Aerial Systems

(UAS)
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Introduction

The work reports some results of the REEForest Project (101074309 - LIFE21-NAT-IT-REEForest)
funded by EU with the aim to map, monitor and restore the brown macroalgae  Cystoseira spp.
meadows in different Italian Marine Protected Areas (MPASs).The Project started in September 2022;

High -resolution imagery acquired by autonomous vehicles across different seasons during 2023-2025,
was used for mapping an area within the Cilento National Park (Campania Region, Italy), known for
its established presence of Cystoseira spp ., in order to select a Xlonor site X of Cystoseira spp . for the
subsequent restoration activities .

This research evaluates the potential and limitations of integrating aerial and underwater Structure
from Motion (SfM) photogrammetry  using Unmanned Aerial Vehicles (UAV) and Autonomous Surface
Vehicles (ASV).

3D Underwater 2025 Conference - TU Wien 8-11 July 2025
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Methodology

UAV : DJI Mavic Pro 2

High -resolution camera: 20 MP;
Altitude: 40m;

Speed: 2m/s;

Overlapping images: 80% ;
Donor site

7 : Flight plan
DJI Mavic Pro 2

Ground Control Points (GCPs)  were
positioned using  precise GNSS RTK
technology to ensure accurate spatial
referencing

Marker (GCP)

Orthomosaic of the investigated
area
3D Underwater 2025 Conference - TU Wien 8-11 July 2025
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Methodology

ASV: BASIC developed by ISPRA

Pasidonia foceanica &

CySioseTra ~app .

ASV Basic oPro Hero 11

27 MP sensor, Ultra HD 5.3K video

Cystoseira spp .

equipped

Orthomosaic  of the « donor site»

Underwater images captured at one-second intervals while traveling at 2 m/s during image acquisition ;
Images georeferenced by matching the ASV's recorded coordinates with the image timestamps

Georeferenced underwater datasets combined with UAV surveys to collect ground -truth data points at sea, providing essential
references for validating UAV-derived habitat maps .

3D Underwater 2025 Conference - TU Wien 8-11 Julv 2025
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Photogrammetric Processing

Agisoft  Metashape Professional 2.2.1, generating high -quality dense point clouds and
orthomosaics for both types of survey (UAV and Basic ASV).

Results and Conclusion

The combined UAV-ASV approach emerges as an efficient and cost-effective methodology  for
monitoring  shallow marine habitats within coastal management programs .

The UAV represents an excellent solution for mapping Cystoseira spp.in intertidal and very shallow
water areas, although its effectiveness decreases in deeper regions due to water transparency and
penetration  issues. Integrating  ASV-based underwater imagery effectively addresses the UAV
limitations, ensuring detailed habitat discrimination and enhancing the accuracy of habitat mapping
through sea-truth data collection

3D Underwater 2025 Conference - TU Wien 8-11 July 2025
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On accuracy and completeness of thESed underwater
bathymetry reconstruction: a case study of a natural mountain
river with coarse substrates
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Motivation

Environmental flow assessment (EIA) :
Typical exampleT water diversion for hydropower generation:

A Complicated river bathymetry
A Simulation of low water discharges

Flow regime
. recommendations for
modelling
dewatered stretch
for target

aqua_tlc (seasonally adjusted)
species

Hydrodynamic flow :
simulations Habitat

(depth,

velocity,
substrate)

kopecki@sjeweb.de

Ecohydraulic Engineering Gmtbilleniusstrafle 1371522 Backnang, Germany



Method
Coupled SfM and hydrodynamic modelling method*

Workflow:
1. SfMworkflow (Agisoft Metashapgas for dry areas> vegetationfree and thinneeout point cloud

2. lteratve 2DK@ RNRE R Yl YAO Y2RStfAy3a FT2N) O2YLMziAy3a GKS gl
Fy3ES FLILINBEAYIF A2y EED

3. Validation of the model using some measured wagarface and crossection elevations

*|. Kopecki, P. Thumser & M. Roth (2025). A method for high resolution underwater bathymetry using coupled SfM and hydrodynam ic modelling.
Proceedings of RiverFlow 2024, Liverpool, UK

Ecohydraulic Engineering GmHblleniusstrale 1371522 Backnang, Germany kopecki@sjeweb.de



Method
Coupled SfM and hydrodynamic modelling method*
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*|. Kopecki, P. Thumser & M. Roth (2025). A method for high resolution underwater bathymetry using coupled SfM and
hydrodynamic modelling. Proceedings of RiverFlow 2024, Liverpool, UK
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Problems and Solutions

1. DifferentAgiSoftMetashape versions produce different results basadhe same sparse clouds
newer version = less points
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Problems and Solutions

1. DifferentAgiSoftMetashape versions produce different results basedhe same sparse clouds

newer version = less points
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Thermal Refuge Mapping and Analysis
in Boreal Rivers with a Focus on
_Restoration Impacts

Presenter: Seble Hailemariam

OVERVIEW
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Thermal refuges help aquatic life
survive heat stress and support
ecosystem resilience.

We integrate UAV and field data to

identify types of thermal refuges,

assess restoration effects,and
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boreal rivers.
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Category 1: Ditchycreak discharging in to a river(Kelhujoki) Category 2: cold tributary discharging into (Olosjoki)

Category 3 : Diffuse discharge (olosjok) pring '9ing groundwiater.
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Virtual reality -based geovisualisation of combined ALS and MBES
surveys for lake and coastal terrain assessment
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