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A crime we rarely see ~ | 1 European 2)) Ofice on Drigs and Crime @esa
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Dispersed, intermittent and underground — the impacts appear years later, often far from the well

Groundwater levels

declining trends, loss of quantitative status

ENVIRONMENTAL CRIME DIRECTIVE (EU) 2024/1203

Art. 3(2)(m) — water abstraction offence

Surface waters “The abstraction of surface water or groundwater within the

reduced baseflow, rivers and streams drying up meaning of Directive 2000/60/EC, where such conduct
causes or is likely to cause substantial damage to the
ecological status or ecological potential of surface water

Ecosystems bodies, or to the quantitative status of groundwater bodies.’

wetland and habitat stress, loss of dependent ecology

U

Land & quality

subsidence, saline intrusion, pollution pathways

00006

Detection alone is not enough: authorities must link
the activity to its environmental effect.

Up to 1 in 2 wells in European Mediterranean countries may be unregistered
or illegal

Source: TIGDA EO study, citing Fundacién Botin (2020)
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What TIGDA did (2021-2024)
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From European practice, to field testing, to one guidance framework

1 6 guestionnaire 1 O European 4

respondents countries

field
workshops

Respondents: Belgium (Flanders), Croatia, Greece, Italy, Malta, Norway, Portugal, Romania, Slovenia, UK (England & Wales)

2021 Oct 2022 Oct 2023 Apr 2024
Project launch, Portugal Slovenia Spain

questionnaire Lisbon - Coruche Murska Sobota Fuente de Piedra

EO study: Prof. Radu Gogu (Technical University of Civil Engineering Bucharest) - lon Nedelcu (Romanian Space Agency)

Oct 2024

Milan - ARPA Lombardia

dedicated EO
technical study

Dec 2024

Italy Final report &

guidance
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Four workshops, four lessons
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PORTUGAL - Oct 2022 SLOVENIA - Oct 2023 SPAIN - Apr 2024 ITALY - Oct 2024

Live GNR drone inspection: Exemptions blur ‘illegal’ vs Fuente de Piedra (Ramsar): Free Copernicus & EGMS
base controller + drone ‘exempt’; drilling and groundwater down by up to 90 data plus open-source GIS
operator + inspectors. Drones abstraction can be permitted m. High-value crops and weak are enough to launch a robust
need authorisation; imagery separately. Drone images governance drive illegality. compliance campaign.

not usable in court there. admissible in court.

Common lesson: detection is only the beginning — the hard part is turning a signal into an enforceable case.
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EXPERT
Evidence sulfficient to fine without a local inspection Drones / UAS — in some cases

SPECIALIST

Show clusters and scale of activity to prioritise action Needs quantification with recent, site-

specific data

ADVANCED

Map the location of illegal groundwater activity Most probably with free processed data
clearly

.‘* _ PN ” - X can i :
Ground-motion hotspot from EGMS (InSAR) —

subsidence as a proxy for over-abstraction

AWARENESS

Filter in potential illegal activity; decide if Free Copernicus + EGMS

deeper inspection is needed Free processed imagery is not always
current — the age of evidence matters.

Increasing evidential strength, cost and expertise 1
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The TIGDA stepped approach
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Resource intensity increases only when the evidence and the risk justify escalation

Stepped approach to detection and compliance

| Awareness || Firstlevel | | Secondlevel | | Preparationfor | | Compliance |
screening | +  screening | * Compliance | * Inspection

LIMITED COST TO SCREEN

Awareness — first-level screening — second-level screening.

: Output: long list — short list. Part of routine business.
! X ¥ X ¥

! g T BRI SETIN T COST FOR INSPECTION

. My . o . .

[ I I I I I
. . : 7S I- _— | Only when the operator keeps operating outside the rules. Key
L ' R T [ question: is the activity still active?
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AFTER THE INSPECTION

;
.

Post-inspection monitoring, recovery and capacity building
(guidance text).

Figure 3 — Stepped approach, IMPEL TIGDA Guidance - Below: the proportionate response (Figure 2)

Routine compliance Enforcement / prosecution
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From an EO alert to an inspection
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A small expert team, a documented decision chain, and a standard checklist

EXPERT WORKING GROUP (steps 3-4) I CEE GRS ]

Hydrogeologist » Legal powers of entry and the legal entity to be served

flow paths, receptors, likely harm . . )
g P / * Which regulations are breached; enforcement-notice procedure

« Joint or multi-agency inspection (e.qg. police powers
Compliance officer gency insp (e.9.p p )

permit or exempt? enforcement history + Equipment: drones, GPS, flow meters, evidential sampling kit

Base controller takes the go / no-go decision
Data analyst

observations, permits, monitoring, EO

Case manager

process and audit trail for court ON SITE: 12-part inspection checklist
Concealed wells and pipes - missing meters or seals - measured

Q000

volumes - environmental effects - GPS-tagged photos - sealed
+ Legal and multi-agency partners when escalating to enforcement samples and chain of custody
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A low-cost starter kit

Georeferenced permits

Even a spreadsheet with grid
coordinates is enough to start

Free EO imagery

Copernicus Sentinel, Landsat,
Google Earth for change and
irrigation

Cross-referencing

Automated: detected activity with no
matching permit = a lead

nited Nations
ffice on Drugs and Crime

esa

EllnAnEAll CDAFE ArCACy
EVURUI EMIV I MLE MURIT T

European
== Commission

Open-source GIS (QGIS)

Overlay permits, incidents, receptors
and monitoring points

EGMS ground motion

European Ground Motion Service:
free INSAR data to flag subsidence

Drones — where authorised

High-resolution verification and live

inspection support Buy specialist, recent processing

only for the short list.
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From detection to damage
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Under the ECD, proving the abstraction is only the first link in the chain

Activity

lllegality Abstraction Environmental Causal link &

detected established verified effect ubstantial damage

EVIDENCE LAYERS
NEXT PHASE

extent, persistence and change of irrigated areas, ground

motion TIGDA + IMPEL GIEDA

levels and trends; deviation from thresholds and reference Geospatial Intelligence for Environmental
conditions Damage Assessment

EO time series
Groundwater monitoring

Hydrogeology flow paths, receptors, water balance, reduction of reserves Strengthen the evidential link between a

detected groundwater activity and the
Directive’s substantial-damage threshold.

Dependent ecosystems baseflow, wetlands, saline intrusion, subsidence

Field & legal evidence well, pump, volumes, operator, permits, chain of custody

00060

N ol c=e N = 1] D = om B e Il R im c= E == B mm [¥]  * THEEUROPEAN SPACE AGENCY



nited Nations

Next phase: implementation o . SRY ofice on brugs and crime

== Commission

From collecting knowledge to embedding detection and compliance capability

IMPLEMENT INTEGRATE CLARIFY EVIDENCE

Train-the-trainer sessions Test promising EO With the 4N group: With GIEDA: guidance on

with IMPEL KIP across methods with current definitions of illegal when abstraction causes,

Member States (Azores, users; embed EO, GIS groundwater activity and or is likely to cause,

July 2026) and permit data in legislative drivers across substantial damage
inspection planning the EU

Goal: every Member State has the skills, knowledge and capacity to detect illegal groundwater activity — and to act on it within

a compliance and enforcement programme.
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A satellite signal is a starting point — not an enforcement

outcome. Thank you

Mihaela-Monica Crisan
Project Manager, IMPEL TIGDA

National Environmental Guard,
Romania

The stepped approach is a proportionate path from a signal on a monica.crisan@impel.eu
screen to regulatory — and, where appropriate, criminal —
enforcement. Co-authors

EO creates most value when integrated with permits, GIS,
inspection and field evidence.

David Seccombe - Marieke Caussyn

TIGDA Final
Report
2022(VIHYWG
2 and
guidance:
impel.eu

“The question is no longer whether we can see illegal groundwater activity from
space — but how we turn what we see into action and defensible evidence.”
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