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Illegal pollution monitoring at scale
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● Environmental protection agencies monitor vast 
territories with limited sta and budget

● Most eort is spent manually scanning empty land on 
satellite imagery

● This approach is slow and does not scale with the rising 
volume of crimes

Regional scale Limited resources

Manual inspection Empty land

Slow process Hard to scale

Our goal: optimize agency resources



Who are we?
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Yes, but… who are we?
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We are the team behind the AI-based illegal landfill detection Case Study in the "Earth Observation against 
Environmental Crimes" report by IAI.

Colantoni, L., Scissa, C., Rinaldi, P., & Sangiorgio, A. (2026). Earth observation against environmental crimes: A review of users and usages worldwide (pp. 190-193).
Istituto Aari Internazionali. hps://doi.org/10.82088/9788893684132

https://doi.org/10.82088/9788893684132


Background
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Academic, technical, 
research, end-user partners 
from 12 EU Countries.

Partners involved

The waste detection model 
has been evaluated during 
practical on-field tests.

Technology validation

We published one of the 
largest datasets for waste 
detection from EO imagery.

Our models defined the 
state-of-the-art on small 
dumping sites detection.

Annotated dataset Detection performance

24 6 11,700 92%
Partners Pilot demos Images F1-score

hps://perivallon-he.eu/

https://perivallon-he.eu/


EO-based waste localization
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Precision Recall F1-Score

90.02% 94.13% 92.02%

Large-scale identification of waste sites from VHR satellite imagery inside an Area of Interest.



Is this enough?
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Time saving: photo-interpretation
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Territory scanning

47%

Site evaluation

53%

Area inspected 100%
Inspection time —
Sites identified

Empty territory scanned

—

Manually evaluated waste site

Manual baseline

Operator time per phase

Test area: 125 km2, 12 municipalities

Territory scanning Site evaluation

ManualManual



Time saving: AI-assisted analysis
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Territory scanning Site evaluation

Area inspected 14%
Inspection time –21%
Sites identified

AI-detected, triaged and discarded

+11%

Manually evaluated waste site

Compared to the manual baseline

Operator time per phase

Site triage

26%

Site evaluation

74%
▼ 21% time saved

−86%

vs manual

ManualAutomated

Test area: 125 km2, 12 municipalities



Lessons learned
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High manual workload using a plain AI detector:
● Many candidate sites need to be reviewed
● No automated assessment of the site environmental risk
● A large fraction of time is spent to manually evaluate all candidate sites

10

Operator time per phase

Site triage

26%

Site evaluation

74%

The constraint remains manual review time and it scales linearly with the number of sites

▼ 21% time saved



Active research
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Academic, environmental 
agencies, end-user partners 
from Italy and Switzerland.

Partners involved

Technology development, 
field testing, environmental 
policies formulation.

Multiple environmental 
protection AI-based projects 
on dierent areas.

Project duration Research work

Risk assessment of waste 
dumping sites that pollute the 
surrounding environment.

Follow-up project

6 30 4 risk
Partners Months Work Packages Research direction

hps://alp-ai.org

https://alp-ai.org


Geospatial context enrichment
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Road: 155m
Water: 520m

Population: 610m

Nature reserve: 2.1km

Authorized: no
LULC: agricultural area

Quantity: low

Risk level: high



Automated environmental risk evaluation
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Automatic environmental risk assessment and site ranking:
● Built on 18 risk criteria defined together with environmental agency experts
● Dumping site risk scoring and classification (consistent across regions)
● Critical site ranking for intervention prioritization

Nature reserve Water bodies Population



Risk engine calibration
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Three-step calibration procedure:
1. Experts define the importance of each risk criteria
2. The engine calibrates the parameters based on the 

expert decisions
3. The algorithm is fine-tuned on a reference dataset of 

~700 sites evaluated manually by experts

Population

Water

Nature reserve

Road

Quantity

Population

Nature reserve Water

Nature reserveRoad

Which criteria is more important?

442 205 29

271 360 45

Manual

Automated

MedLow High

Risk class distribution



Manual vs automated risk scoring
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The manual rating is a valuable but heuristic judgment.
The automated engine systematically applies the same expert-calibrated criteria to every site.

Manual assessment Automated engine

Approach Heuristic Systematic

Manual eort High (site by site) Low (one-time calibration)

Consistency Analyst-dependent Same criteria for all sites

Comparability Case-based evaluation Fair across regions

Expert knowledge Applied case by case Distilled, applied systematically



End-to-end operational pipeline
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From satellite imagery to actionable intelligence: engine detect and prioritizes, experts decide.

Satellite imagery 
analysis

STEP 1

Geospatial context 
enrichment

STEP 2

Environmental risk 
assessment

STEP 3

Prioritized site 
ranking

STEP 4

Investigator 
intervention

STEP 5

# Site Risk Water Quantity Population

1 #153 50m high 600m

2 #34 200m med 200m

3 #71 340m low 400m

4 #43 100m med 700m

5 #82 600m low 1500m

high

med

high

med

low



Prototype: analysis overview
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Prototype: site inspection
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Future works
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Material classification to 
enhance risk assessment

Large-scale territory screening
using IRIDE imagery

Lower resolution imagery Material recognition

Bulky items

Rubble

Containers

Scrap

HEO: 2.5 m/px

Nimbus VHR:~1 m/px
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