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MESSAGE FROM THE EUROSAI WGEA CHAIR

The 2026 is a first year when as a President of SAO Poland I have a privilege to open the Newsletter of EWGEA covering 

the first half year of 2026 EUROSAI WGEA activities including Spring Session in Madrid and online webinar dedicated to 

Geospatial data, remote sensing and AI in environmental auditing.  

Readers’ interest structured around thematic areas gives a chance to focus our audits on critical processes and major 

areas of state activities, enabling comparisons and quicker, more flexible response to emerging threats, allowing for 

better alignment of the audit resources with the actual needs.The EWGEA Spring Session in May 2026 generously 

hosted by SAI Spain in Madrid, was organised to enable the auditors from EUROSAI WGEA member SAIs to share audit 

experience and discuss possibilities of further cooperation during performing broadly understood environmental audits. 

The session principal subject were geospatial and remote data and innovative audit tools applied to gather evidence 

and to analyse and process it, so that it  become a substantial audit proof. The main ideas lying behind innovative audit 

tools are optimal use of audit resources, gathering sufficient audit evidence and attractive presentation of the audit 

findings. Spring sessions presentations focused on the data obtaining and analysing, pointed out there is plenty of easily 

accessible data that can improve the audit efficiency, but only in cases where its use was thoroughly designed at the early 

planning stage. Time savings are possible, but depend not only on the availability of data, but mostly on its adequacy 

and quality and not every audit question could be answered just by analysing the accessible data. Most cases require 

gathering the data from the scratch together with scrupulous verification of its reliability. Also the data complexity is a 

challenge, as the available GIS data can’t be fully utilised in cases where not every area was covered by a proper cadastre 

or existing data was not integrated with other datasets.I believe this newsletter would be an interesting Spring Session’s 

2026 wrap-up and a vital source of up-to date information on EUROSAI WGEA activities for everyone who truly takes 

care of the environment and ecosystems in times of climate change and planet boundaries crisis, especially during this 

extremely hot summer season.

Respectfully,

Mariusz Haładyj

EUROSAI WGEA Chair 

President of Supreme Audit Office of Poland
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INTRODUCTION – SECRETARY OF EUROSAI WGEA

Dear EWGEA Friends, 

This May the EWGEA community gathered in Madrid for the Spring Session 2026: two days dedicated to 
exchanging knowledge, strengthening collaboration and exploring fresh ideas for innovative auditing tools 
to analyse satellite and aerial imagery and learn how to transform raw pixels into credible information for 
monitoring and inspection. 

The Session was followed by a webinar dedicated to deepening exploration of the thematic workshops 
with an additional presentation on the use of drones for the waste management audit in Thailand. The 
meetings’ conclusion was the audit outputs are strongly dependent on the availability and reliability of 
raw data, but at present, in most cases the scope and quality of mapping seem insufficient to provide 
sound basis for reasoned judgement. 

If you like to take a look back at some of the session’s highlights we invite to discover the newly published 
Newsletter 1/26 featuring insights, discussions and reflections from the Spring Session. Starting with 
the SAI Spain guide for auditing environmental sustainability reporting, then the ESA Earth Observation 
for Environmental Auditing: Strengthening Evidence, Monitoring and Compliance including invitation for 
cooperation, followed by SAIs of Montenegro’s and Lithuania forests’ audit cases. This edition showcases also 
presentations of audits of SAIs: Czech Republic, Israel, Malta, Netherlands, Norway, Poland and Thailand, as 
well as summaries of workshops, that explored how advances in artificial intelligence and Earth Observation 
technologies are changing the way organisations analyse maps and aerial and satellite imagery.
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And finally a very important announcement: as the second term of office of chairing the EUROSAI WGEA 
by the Supreme Audit Office of Poland expires in 2027, we have opened casting for the new EWGEA Chair. 

Please consider it carefully and apply for the position of the Chair of most recognized EUROSAI working 
group engaged in issues crucial in times of climate change, that gives a lot of cooperation opportunities 
and possibility of shaping the environmental auditors forum in the whole European region.    

With this newsletter, we also invite you to explore upcoming opportunities, such as opening registration 
for the recently updated Infrastructure Sustainability Auditing MOOC starting in October. 

Please also save the date for the next Annual Meeting in Budapest on 17–19 November. The invitation 
and details will follow soon. 

Enjoy the read!

◼	 Iwona Zubrzycka-Wasil EUROSAI WGEA Secretary 

https://eurosaiwgea.org/2026/07/17/24-annual-ewgea-meeting/
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EWGEA SPRING SESSION INTRODUCTION  
BY PRESIDENT OF SPANISH COURT OF AUDIT  

The 2026 Spring Session of the EWGEA held in Madrid under the theme “Geospatial Data, Remote Sensing 
and Artificial Intelligence in Environmental Auditing” once again demonstrated the strength of cooperation 
among European SAIs and the growing importance of environmental auditing in addressing some of the 
most pressing public policy challenges of our time.

Environmental issues are no longer a specialized field within public administration. Climate change, 
biodiversity loss, water scarcity, sustainable resource management and transition towards greener 
economies have become structural challenges affecting public finances, economic resilience, social well-
being and long-term sustainability of societies. In this context SAIs have a unique responsibility to provide 
independent, evidence-based assessments of how public resources are being managed and whether 
governments are achieving their environmental objectives effectively, efficiently and transparently.

The EUROSAI WGEA continues to play a vital role in supporting this mission. Over the years, it has 
become one of the most active and dynamic EUROSAI Working Groups, creating a genuine community 
of professional cooperation where knowledge is shared, methodologies are developed, innovative 
approaches are tested and auditors continuously strengthen their technical capabilities. Through training 
activities, cooperative audits, methodological guidance and exchange of practical experience, the Working 
Group has become a leading platform for advancing environmental auditing across Europe.

The Madrid Spring Session perfectly reflected all these ambitions. Conference participants explored how 
emerging technologies, including geospatial information, Earth observation, remote sensing, drones 
and artificial intelligence are transforming the way environmental audits are planned, conducted and 
reported. These technologies provide unprecedented opportunities to analyze complex environmental 
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phenomena, detect long-term trends, improve evidence gathering and support more informed public 
decision-making. At the same time, participants also recognized that technological innovation must always 
be accompanied by sound audit methodologies, professional judgement, transparency and respect for 
the principles of public auditing.

The diversity and quality of the presentations included in this publication illustrate the remarkable 
expertise that exists within the Working Group. They cover a broad spectrum of environmental challenges, 
from the climate change adaptation and biodiversity protection to forest management, water resources, 
satellite data, artificial intelligence applications and innovative digital tools. Together, they demonstrate 
that environmental auditing is evolving rapidly and that our institutions are successfully adapting to 
increasingly complex audit environments.

Particularly valuable were the three practical workshops organized during the Spring Session, which moved 
beyond theoretical discussions and allowed participants to experience new technologies and methodologies 
firsthand. This practical dimension is one of the defining strengths of the EUROSAI WGEA: transforming 
knowledge into concrete professional skills that auditors can immediately apply within their own institutions.

The Madrid Spring Session has been another important milestone in that journey. The contributions collected 
in this Newsletter stand as clear evidence that, by working together, sharing expertise and embracing 
innovation, Supreme Audit Institutions can make an increasingly meaningful contribution to the environmental 
protection, sustainable development and better public governance for present and future generations.

◼	 Ms. Enriqueta Chicano President of the Spanish Court of Audit 

◼	 Manuel Sueiras Pascual Deputy Head of the Legal Department

S P A I N
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INTEGRATING ENVIRONMENTAL SUSTAINABILITY 
INTO PUBLIC AUDITING – METHODOLOGICAL GUIDE 
OF SAI SPAIN 

Environmental sustainability has become one of the defining challenges of public governance. International 
frameworks such as the United Nations 2030 Agenda, the European Green Deal, and the European Union’s 
“Do No Significant Harm” principle have transformed sustainability from a sector-specific concern into 
a cross-cutting objective that should guide all public policies and activities.

In this context, Supreme Audit Institutions (SAIs) play a crucial role in assessing whether public 
entities are effectively integrating environmental considerations into their decision-making processes 
and operations. However, many SAIs face a common challenge: how to incorporate environmental 
sustainability consistently and systematically across different types of audits.

To address this challenge, the Spanish Court of Audit recently approved a Methodological Guide for 
Auditing the Principle of Environmental Sustainability. The Guide aims to provide auditors with practical 
tools to assess environmental sustainability as a cross-cutting principle, regardless of whether the audit 
is financial, compliance-based, or performance-oriented.

The initiative responds to several difficulties commonly encountered in environmental auditing. These 
include the complexity of environmental legislation, the lack of standardized methodologies, the scarcity 
of comparable indicators, and the risk of limiting audit work to formal compliance checks without 
evaluating the real integration of sustainability into public management.

The Guide introduces a structured approach that incorporates environmental sustainability throughout 
the entire audit process. During the planning phase, auditors identify applicable environmental regulations, 
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relevant risks, and areas requiring verification. To support 
this work, the Guide includes an initial questionnaire 
and interview framework designed to assess the audited 
entity’s environmental governance, management systems, 
compliance mechanisms, and organizational culture.

A Standard Work Programme provides auditors with 
practical verification procedures tailored to different 
sectors and areas of activity, including public procurement, 
energy efficiency, waste management, water resources, air 
quality, and sustainable mobility. The Guide also proposes 
a set of environmental performance indicators—such as 
energy consumption, CO₂ emissions, water use, and waste 
management metrics—to strengthen evidence-based 
assessments and improve comparability between audits.

Another significant contribution is the inclusion of a 
comprehensive reference framework covering relevant 
European and national environmental legislation. This 
helps audit teams navigate an increasingly complex 
regulatory environment while ensuring methodological 
consistency.

WATER

WASTE AIR

ENERGY 
EFFICIENCY

PUBLIC GRANT

SUSTAINABKE 
PURCHASE AND
CONTRACTING

S P A I N
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Check whether the einity complies with
enviromental legislation applicable to

its activity (waste managmenet, energy 
e�ciency, procurement green public, etc.)

Assess whether policies, programs, 
plans and budgets include

environmental sustainability criteria
(e.g. green clauses in contracts, 

consumption reduction plan)

Review whether resource management
materials and energy is rational,

reducing consumption and emissions

Check if they have been established 
structures and mechanisms of

environmental monitoring and if you report

E�cient use of resources: Institutional responsibility 
and transparency:

Regulatory compliance: Integration in public management:

Beyond its technical features, the Guide represents 
an important step towards a more integrated 
model of public auditing. By promoting common 
criteria, standardized procedures, and measurable 
indicators, it strengthens accountability, improves 
the quality of audit evidence, and facilitates the 
identification of good practices across public entities.

As environmental sustainability becomes an 
increasingly important dimension of public 
governance, innovative tools such as this Guide can 
help SAIs enhance their contribution to transparency, 
accountability, and sustainable development. 
The experience of the Spanish Court of Audit 
demonstrates how methodological innovation can 
support the evolution of public auditing towards a 
more comprehensive and future-oriented approach.

◼	� Alfredo Campos Lacoba, Deputy Director Presidency  

of the Audit Section, Spanish Court of Audit 

S P A I N
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EARTH OBSERVATION FOR ENVIRONMENTAL 
AUDITING - EUROPEAN SPACE AGENCY 

Environmental auditing is increasingly required to address complex and dynamic challenges: environmental 
impacts often occur over large areas, evolve over time, and may affect locations that are remote, unsafe 
or difficult to inspect frequently. In this context, satellite Earth Observation (EO) can provide an important 
complementary source of information for auditors, public authorities and enforcement bodies.

EO does not replace inspections, field investigations, or auditing procedures. Its value lies in 
strengthening these processes by providing independent, time-stamped and georeferenced information 
on environmental conditions and changes on the ground. Satellite data can help auditors move beyond 
a purely reactive approach, supporting more systematic monitoring, risk-based prioritisation and better 
targeting of field visits or sampling campaigns.

From an auditing perspective, EO can contribute in several ways. First, it can provide independent 
environmental intelligence, reducing reliance on self-reported or fragmented information. Additionally, 
it enables repeated monitoring of regulated sites and their surrounding areas, including land cover, 
vegetation, water bodies, infrastructure, waste accumulation and disturbance around assets. Third, 
satellite time series can help reconstruct baselines and compare current conditions with past situations, 
supporting the identification of trends, anomalies or potential non-compliance. Finally, EO can help detect 
environmental “red flags”, such as deforestation, illegal dumping, mining expansion, erosion, water stress, 
pollution-related indicators or unauthorised land-use changes.
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A sample of waste changes detections implemented in the ESA EO4SEC funded activity. The demonstration uses 50 cm Pléiades acquisitions (© CNES 2026, 
Distribution AIRBUS DS”).

 

 

The role of EO in compliance assurance is already recognised in several operational domains. It supports 
agricultural monitoring, maritime surveillance, marine environmental monitoring, terrestrial ecosystem 
monitoring, land-use and emissions reporting, and environmental crime investigations. In the European 
policy context, Copernicus services are increasingly considered as tools to support monitoring, reporting and 
compliance assurance, particularly where objective, consistent and repeatable geospatial evidence is needed.

For environmental auditing, the main opportunity is not only technical but also operational. Satellite-derived 
information becomes most useful when it is integrated into existing workflows: audit planning, permit checks, 
complaint assessment, field inspection planning, evidence documentation and follow-up monitoring. 

ESA contributes to this landscape by developing space-based technologies, applications and innovation 
activities that demonstrate how satellite information can be used in practice. ESA is not a regulatory 
body and does not act as an enforcement authority. Its role is to support the development, validation 
and uptake of EO-based solutions, often through demonstration projects, research and development 
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activities, user engagement and capacity building.

 

 

Screen capture from AMA’s U.C.R.O.N.I.A. operational center’s dashboard

Examples of ESA-supported activities show how EO can contribute to environmental auditing and 
enforcement-related workflows. In forest monitoring, ESA supported the Audit Institution (SAI) of 
Montenegro with the identification of forest change and detection of illegal logging by exploiting 
satellite data and machine learning based tools. In the context of illegal mining, and in cooperation 
with international partners such as UNODC, Interpol and OECD, ESA R&D activities demonstrated how 
radar and electrooptical imagery can be combined with open-source intelligence to detect canopy loss, 
excavation areas, machinery, ponds, stockpiles and temporary settlements. This layered approach 
supports the identification of hotspots and the reconstruction of activity over time.

E
S

A

https://www.unoosa.org/documents/pdf/unspace/ois/PPs/UNODC-EO_SIA_for_SD-Oct_2023_-_Bussink_Coen.pdf
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lIlegal waste disposal is another relevant application. In urban and peri-urban areas, dumping can occur 
quickly and in small or fragmented sites that are difficult for municipal services to inspect continuously. 
Very-high-resolution optical imagery, automatic change detection, machine learning classification and 
expert photointerpretation can help identify new waste accumulation, monitor known dumping areas 
and assess changes following clean-up operations. When integrated into municipal operational centres, 
such as the U.C.R.O.N.I.A digital twin platform implemented by AMA Roma – Rome’s municipal waste 
management agency, this information can support field team deployment, removal planning, cost 
assessment and follow-up monitoring. 

At the same time, EO satellite data have limitations related to spatial resolution, revisit frequency, cloud 
cover, acquisition cost, interpretation uncertainty and the need for expert analysis. EO should therefore be 
considered as part of a broader evidence framework, combined with official records, permits, inspection 
reports, field measurements, laboratory analyses, witness statements and legal procedures.

The key message is that Earth Observation can make environmental auditing more objective, systematic 
and evidence-based. By providing geolocated, repeatable and traceable information, EO can help auditors 
and authorities better understand where environmental risks are emerging, where inspections should be 
prioritised, and how impacts evolve over time. Its greatest value lies in complementing existing audit and 
enforcement practices, helping transform environmental monitoring from isolated checks into a more 
continuous and intelligence-led process.

◼	� Michela Corvino, Earth Observation Security Applications Engineer, Directorate of Earth Observation Programmes, European 

Space Agency E
S

A

https://eo4society.esa.int/2026/05/20/esa-and-ama-bring-space-data-to-romes-urban-challenges/
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FROM PAPER TO ORBIT: SATELLITE EVIDENCE  
IN ILLEGAL LOGGING AUDIT IN MONTENEGRO 

Montenegro is constitutionally defined as an ecological state, which gives environmental protection not only 
political, but also constitutional weight. Nevertheless, a recent performance audit of the implementation 
of environmental protection policy revealed that, in the forestry sector, formal commitments and 
conditions on the ground no longer align. The audit found that a formally established system had not 
effectively prevented illegal and excessive logging, despite the existence of laws, institutions and planning 
documents. The objective of the audit was to assess whether the competent authorities had undertaken 
adequate activities, within the scope of their mandates, to prevent illegal logging and protect forest resources. 
This opened up a question that many supreme audit institutions now face in environmental audits: what 
should be done when official data exist, but confidence in the control system behind them is seriously lacking? 
In Montenegro’s case, the answer was clear and unequivocal - documents alone are not enough.

From formal compliance to real conditions

Traditional audit work showed that the strategic and legal framework exists on paper, but that the control 
system is fragmented and insufficiently effective. Weak planning, weak supervision, limited sanctioning 
and serious deficiencies in monitoring and data quality have constrained the state’s ability to know what 
is actually happening in its forests. The final report concluded that the activities of competent authorities 
aimed at preventing illegal logging had not been successful and that official data on logging volumes for 
the period 2020–2025 cannot be considered reliable, due to the absence of independent oversight and 
adequate digital tools. This gap between formal compliance and actual conditions became the central focus 
of the audit. In environmental governance, risk often accumulates precisely where institutions can display 
procedures, but cannot demonstrate results. The audit in Montenegro therefore moved beyond verifying 
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the existence of plans, registers and reports, and posed the essential question: does the state genuinely 
see, measure and control forest loss in practice?

Satellite data as audit evidence

The key methodological shift came with the introduction of satellite data as audit evidence. Satellite 
analysis was an additional, independent source of evidence that was systematically compared with 
administrative records and field findings. At the request of the State Audit Institution of Montenegro, 
the European Space Agency supported the audit through the ACDCEO monitoring approach, based on 
Copernicus Sentinel imagery and change detection enhanced by machine learning.

The comparative review of two independent sources – official records of the Forestry Administration 
and satellitedetected changes in forest cover – revealed a significant discrepancy. This gap, in itself, 
does not prove that every detected change is a result of illegal logging, but it does represent a powerful 
audit risk signal: likely underestimation, underrecording, weak monitoring and insufficient control over 
illegal and excessive exploitation. This is where cooperation with the European Space Agency takes on its 
full significance. ESA’s support helped to turn a difficult governance problem into evidence that can be M
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analysed. Instead of relying on fragmented administrative data, auditors gained spatial and temporal insight 
into changes in forest cover, making discrepancies visible, measurable and difficult to contest. For the State 
Audit Institution of Montenegro, it was a transformation of the very architecture of evidence in the audit.

People behind the pixels

The importance of this audit extends beyond the forestry sector. Forests in Montenegro are closely linked 
to biodiversity, water protection, climate resilience and the livelihoods of local communities, particularly 
in mountainous regions. The audit report notes that forest loss and degradation increase the risks of 
erosion, landslides, flash floods, drying of springs and ecosystem disruption, while directly reducing 
carbonsequestration capacity and undermining the credibility of climate policies. For this reason, the 
findings were framed not only within the national legal system, but also in the context of the Sustainable 
Development Goals and the European Green Deal. The audit emphasised that forests are directly 
connected to SDG 15, SDG 13, SDG 6 and SDG 8, and that, for Montenegro, they are central to Chapter 27 
on environment and climate change in the EU accession process.

INTOSAI compass and the way forward

The audit was grounded in the INTOSAI professional framework, which helped shape the scope, criteria 
and environmental perspective of the work. This matters because complex environmental audits require 
methodological discipline and professional confidence to address, at the same time, legality, performance, 
sustainability and corruptionrisk dimensions. One of the strongest lessons from Montenegro’s experience 
is that environmental auditing is moving “from paper to orbit”. The combination of documents, fieldwork 
and geospatial evidence provided a stronger, timelier and more persuasive basis for audit conclusions 

M O N T E N E G R O



19

than any of these sources could have offered alone. It also showed that supreme audit institutions do 
not have to choose between classical methods and new technologies – the future lies in their thoughtful 
combination and mutual validation.

For EUROSAI WGEA members, this case carries a broader message. As climaterelated reporting, 
sustainability standards and geospatial tools become embedded in the public sector, audits that 
blend documentary evidence, fieldwork and remote sensing will no longer be exceptional; they will be 
essential. Audits of forests, water, biodiversity and climate resilience will increasingly depend on the 
ability of supreme audit institutions to test what public authorities claim against what territory, systems 
and independent evidence reveal. Environmental auditing can no longer be limited to checking whether 
documents exist; it must assess whether public systems can measure reality, explain risk and support 
accountability under complex environmental conditions.

Montenegro’s audit has shown that even a small institution can make a major step forward when 
professional standards, institutional resolve and strategic partnerships come together. Cooperation 
with ESA was crucial in uncovering the true scale of forestloss risk and in strengthening audit evidence 
to a level that conventional monitoring could not reach. That is why the phrase “from paper to orbit” 
matters. It is not just a metaphor for new technology, it captures a broader shift in public audit – from 
verifying procedures to confronting outcomes, from reviewing claims to examining territory, and from 
administrative comfort to evidentiary courage. In that sense, the Montenegro case is not only a forest 
audit, it is a preview of where environmental auditing is heading next.
Full report in Montenegrin 

◼	 Jadranka Delibašić, State Auditor – Head of the Department for Development and Performance Audits, SAI Montenegro

M O N T E N E G R O

https://www.dri.co.me/doc/Izvje%C5%A1taj%20o%20reviziji%20uspjeha%20%E2%80%9CUspje%C5%A1nost%20sprovo%C4%91enja%20politike%20za%C5%A1tite%20%C5%BEivotne%20sredine%20u%20Crnoj%20Gori%20%E2%80%93%20bespravna%20(prekomjerna)%20sje%C4%8Da%20%C5%A1uma%E2%80%9D.pdf 
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WORKING WITH DATA IN ENVIRONMENTAL AUDITS 
IN SUPREME AUDIT OFFICE OF CZECH REPUBLIC 

The Spring Session highlighted the growing importance of data analysis, visualisation, and modern 
technologies in audit practice. These tools enable auditors not only to process large datasets but also to 
independently verify information and better communicate audit findings to stakeholders.

During the session, representatives of the Supreme Audit Office of the Czech Republic (SAO) presented 
their experience based on environmental audits conducted between 2018 and 2026. During this period, 
the SAO carried out 14 audits focusing on public expenditure related to environmental protection. Three 
practical examples were discussed.

The first example concerned the Audit No 19/04 on flood protection measures. By combining geospatial 
data on floodplains with national building registers, the SAO analysed construction activity in high-risk 
areas and found that development still occurs in flood-prone zones. The results were presented through 
an interactive web map that supported the audit conclusions. 

The second example focused on the Audit No 21/06 on waste management measures. The audit revealed 
that the actual capacity of waste treatment facilities was not properly monitored. Using available data, 
the SAO developed an interactive data tool that enables users to explore waste production, treatment 
methods, and related public expenditure. 

The third example addressed the Audit No 23/07 on improving air quality. By analysing satellite and aerial 
imagery, auditors verified the actual use of subsidised equipment and identified inconsistencies between 
reported and actual conditions. The audit identified cases of inefficient spending and supported further 
investigation in cooperation with the European Public Prosecutor’s Office. The audit was recognised 

https://www.nku.cz/scripts/rka-en/detail.asp?cisloakce=19/04&rok=0&sestava=0
https://www.nku.gov.cz/scripts/rka-en/detail.asp?cisloakce=21/06&rok=0&sestava=0
https://www.nku.gov.cz/scripts/rka-en/detail.asp?cisloakce=23/07&rok=0&sestava=0
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internationally and received the EUROSAI Award for its innovative approach to using data in environmental 
auditing. The jury particularly highlighted the effective combination of geospatial data, remote sensing, 
and advanced analytical methods for detecting risks and supporting audit conclusions.

These examples demonstrate that the use of geospatial data, open data sources, and artificial intelligence 
significantly strengthens audit methodologies. At the same time, this approach presents challenges related to 
data quality, verification, and the need for new skills among auditors. 

For the SAO, modern data tools represent not only a way to increase efficiency but, above all, a means 
to deliver clear, reliable, and relevant information on the use of public funds and the effectiveness of 
environmental policies.

◼	� Michal Rampír, Head of Unit, Department of audits of social affairs, the environment, education, culture and healthcare, Supreme 

Audit Office of Czech Republic

C Z E C H  R E P U B L I C
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SHADING OF URBAN PUBLIC SPACES IN ISRAEL –  
SPATIAL DATA AND AI IN ENVIRONMENTAL AUDITING

The state of Israel is highly vulnerable to the impacts of climate change.These impacts are expected to 
affect all areas of life and therefore require proactive preparation. Direct sunlight creates extreme heat 
stress. High-quality shading improves public health by reducing skin cancer risks and promoting physical 
activity. It also has significant economic benefits: commercial streets with trees may experience up to 
a 33% increase in property value and business activity. Trees are the most effective shading solution. 
Unlike artificial structures, trees cool the air through evapotranspiration, reduce pollution, and enhance 
urban quality of life. However, developing natural shade infrastructure requires long term investment 
and professional management, as it takes approximately ten years for a young tree to reach full maturity. 
In 2022, the Israeli government adopted decision 1022, which set national targets of 70% continuous 
tree canopy coverage on sidewalks by 2040. In the audit conducted by the State Comptroller’s Office 
on ‘Shading of Urban Public Spaces’, we aimed to review shading efforts by key government ministries 
and four municipalities: Beit Shemesh, Dimona, Eilat and Jerusalem. We examined their progress in 
implementing national shading targets. It should be noted that the audit did not directly assess spatial 
data, but rather evaluated the performance of the audited entities in this field. 

Tree Canopy Mapping and Data Limitations: To support implementation of the decision, the Survey of 
Israel developed a machine-learning-based tree canopy tool that uses aerial imagery to identify tree 
crowns and calculate canopy coverage for street segments. 

We identified significant limitations in the existing shade-mapping methodology: the method relies on 
vertical projection and does not account for solar angles, resulting in inaccurate representation of actual 
shading conditions We also found that the dataset is outdated, as it is based on 2021 mapping and does 
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not reflect recent changes such as new construction or tree removal. Despite these limitations, the use 
of the tool developed indicates that approximately 90% of urban areas in Israel lack adequate shade. Our 
findings also reveal a clear pattern of climate inequity: wealthier central areas tend to have higher tree-
canopy coverage, while lower-income southern regions, which are more vulnerable to heatwaves, remain 
significantly less shaded.

Urban Heat Mapping and Shade Measurement: In dense urban environments, the urban heat island 
effect can result in temperatures 2–12°C higher than in surrounding areas and is expected to intensify 
the impact of heatwaves. At the national level, the Ministry of Environmental Protection has developed 
heat-island maps to help prioritize intervention areas.

Digital Management and Data Fragmentation: Effective tree management requires a national digital 
platform integrating data from multiple sources, including the Survey of Israel, water infrastructure 

 

 

Figure 1: �
egetation data mapping  
and tree‑canopy coverage  
assessment in the city  
of Dimona

Figure 2: �
Urban heat‑island maps for the 
cities of Eilat, Beit Shemesh, 
Dimona, and Jerusalem

 

 

I
S

R
A

E
L



24

systems, and local authorities. However, we found that only 9% of local authorities share tree survey data. 
Data remains fragmented across agencies with no unified national database and some municipalities rely 
on outdated or partial systems. This limits their ability to protect mature trees during development.

Tree-Cutting Permits System: Tree removal requires a permit. Until 2024, this process was manual. The Ministry 
of Agriculture introduced a digital system (“Ye’ela”), but we found that data remains incomplete and large-
scale tree-cutting requests, including requests involving more than 100 trees are not consistently recorded. 
This prevents accurate assessment of natural resource loss and enforcement of compensatory planting. 

 

 

Figure 3: Urban w map for the city of Eilat
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We recommended to improve data accuracy and methodology 
meaning to update canopy models to reflect real shading 
conditions and maintain current datasets; expand coverage 
and planning in order to ensure all municipalities conduct heat 
mapping and develop urban forest plans; establish a national 
digital tree management platform to integrate datasets across 
agencies and ensure data sharing; strengthen oversight and 
regulation to implement mandatory standards for data reporting 
and tree protection and enhance permit system transparency to 
ensure complete documentation of tree-cutting requests and 
enforce compensatory planting

Conclusion 

Urban trees are a dynamic natural resource that must be managed 
strategically and digitally. Spatial data and AI tools enable 
identification of shading gaps, prioritization of interventions, and 
monitoring over time. However, technology alone is insufficient 
- effective implementation requires regulation, coordinated data 
management, and professional oversight at the local level. 

◼	� Libby Shapira, Audit Manager, Audit Dept. Local Government Audit Division, 

Office of the State Comptroller and Ombudsman of Israel 

 

 

Figure 4: �Tree‑canopy coverage mapping in 
Jerusalem in 2024, categorized by 
neighborhoods
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PROTECTION OF LITHUANIAN FORESTRY RESOURCES – 
FOLLOW UP AUDIT RECOMMENDATIONS 

In May 2022, the National Audit Office of Lithuania published the audit report Protection of Lithuanian 
Forestry Resources. In 2026, a follow-up assessment was completed to evaluate the implementation of 
the audit recommendations and the progress achieved.

The follow-up found that progress has been made in implementing the recommendations and improving 
the protection of Lithuanian forests, while also identifying areas where further action is needed. 
It  demonstrates the value of systematically monitoring audit recommendations in supporting continuous 
improvements in environmental governance.

Key follow-up findings

•	 �Naturally regenerated forests
Not all naturally regenerated forests have been included in the Forest Cadastre. The follow-up found 
that detailed spatial data, including orthophoto imagery available through the Geoportal, are still not 
systematically used in forest management. Better use of these data would support earlier detection of 
violations, more effective planning of protection measures, and evidence-based decision-making.

•	 �Forest pest monitoring
The follow-up identified important improvements in forest pest monitoring:
•	 In 2023, an interactive map for registering pest-damaged forest stands was launched.
•	 In 2024, the system was expanded to identify spruce stands vulnerable to bark beetle infestations.

•	 �Afforestation
�Forest cover increased from 33.49% in 2022 to 33.91% in 2025. However, the national target of 34% forest 
cover by 2025 was not achieved.

https://www.valstybeskontrole.lt/EN/Product/24091/protection-of-lithuanian-forestry-resources?__cf_chl_f_tk=w7IfVuFy_zw_9y2bM25zOF1yLwmbxo5ce9trnUmovWU-1784104611-1.0.1.1-8PVCG4eIjmYWnTPB2GfVQARiJNxTOPeeIM.9lM3usGU
https://www.valstybeskontrole.lt/EN/Product/24091/protection-of-lithuanian-forestry-resources?__cf_chl_f_tk=w7IfVuFy_zw_9y2bM25zOF1yLwmbxo5ce9trnUmovWU-1784104611-1.0.1.1-8PVCG4eIjmYWnTPB2GfVQARiJNxTOPeeIM.9lM3usGU
https://aad-am.maps.arcgis.com/apps/webappviewer/index.html?id=255e7fc354d649abaf537848963bf865
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•	 �Biodiversity
The audit highlighted the need to expand the Natura 2000 forest habitat network and establish clear 
conservation objectives. Since then, the shortfall in protected forest habitats has been reduced by 
85%, from more than 100,000 ha to approximately 15,000 ha. Nevertheless, further action is needed 
to complete the Natura 2000 network, as reflected in the European Commission’s updated reasoned 
opinion issued in 2025.

Looking ahead

In 2026, the National Audit Office of Lithuania will participate in a cooperative audit on forest management 
adaptation to climate change, coordinated by the Supreme Audit Office of Poland together with Supreme 
Audit Institutions from other Three Seas Initiative countries. The  findings of this follow-up will provide 
valuable input to that cooperative audit.

◼	 Tomas Musteikis , Planning and Impact Department, Sector Analyst, National Audit Office of Lithuania
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USING GIS TO AUDIT MALTA’S RECLAIMED WATER 
PROGRAMME: A SPATIAL PERSPECTIVE ON  
WATER SECURITY 

The use of Geographic Information Systems (GIS) is creating new opportunities for performance auditors 
to analyse complex public sector challenges through a spatial lens. By integrating and visualising multiple 
datasets, GIS strengthens audit evidence and helps assess whether public investments and services are 
aligned with areas of greatest need. As part of its commitment to innovation and evidence-based auditing, 
the National Audit Office - Malta (NAO) is incorporating GIS tools into its performance audit of Malta’s 
reclaimed water (“New Water”) programme, providing an opportunity to further enhance analytical 
capabilities and improve audit insights.

The audit context acknowledges that Malta is one of the most water-stressed countries in Europe. 
Combined with a semi-arid climate and low rainfall, these factors underline the importance of sustainable 
water management. To help address this challenge, Malta has invested in the production and distribution 
of reclaimed wastewater, known as “New Water”. Produced at three treatment facilities in Malta and 
Gozo, reclaimed water is supplied primarily for agricultural irrigation. Ongoing investment aims to expand 
production capacity, improve water security and reduce dependence on groundwater resources.  Another 
key aspect of such an investment relates to further mitigating the risks that untreated wastewater ends 
up polluting the marine environment.   

A key challenge lies in ensuring that the supply of reclaimed water is aligned with agricultural demand – 
a critical aspect also in view of storage capacity limitations.  Thus, from a performance audit perspective, 
the following questions emerge:
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•	 Are supply and demand needs in equilibrium? 
•	 Are reclaimed water distribution networks located where agricultural demand is greatest?
•	 Are farmers situated close to reclamation infrastructure actually utilising New Water?
•	 Are there geographic areas with strong demand but insufficient network coverage?
•	 Is future infrastructure expansion being directed toward areas of greatest need?

These questions cannot be fully answered through traditional audit techniques alone and require a spatial 
dimension. This performance audit is applying a specific GIS methodology as illustrated in the figure below. 

Figure 1: GIS Audit Methodology

M A L T A
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As shown by the infographic, GIS strengthens the assessment of economy, efficiency and effectiveness by 
providing objective, location-based evidence. However, its application has certain limitations, particularly in 
Malta, where the country’s small geographic scale and specific local circumstances must be taken into account.

While GIS provides substantial analytical advantages for public sector audits, several limitations require 
careful consideration. The reliability of spatial analysis depends heavily on the availability, accuracy and 
timeliness of underlying datasets; incomplete, inconsistent or outdated information can affect audit 
findings. In Malta, the highly fragmented agricultural landscape, characterised by numerous small land 
parcels, necessitates the use of high-resolution data and rigorous validation procedures. Effective GIS 
implementation also requires suitably trained personnel capable of managing and interpreting spatial 
data, while organisations must address technology integration, maintenance requirements and the 
choice between open-source and licensed GIS platforms.

In conclusion, this case study is showing that GIS provides a valuable tool for strengthening the performance 
audit of Malta’s New Water programme by offering spatial insights into the alignment of reclaimed 
water supply, agricultural demand and infrastructure planning. Through evidence-based analysis, it can 
support more informed decision-making and resource allocation. While data quality and implementation 
challenges remain important considerations, the NAO intends to expand the use of GIS across other 
audit topics, further enhancing the effectiveness and strategic value of public sector auditing.

◼	 William Peplow, Assistant Auditor General, National Audit Office of Malta 

M A L T A
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THE RISKS OF FRESHWATER SHORTAGES  
IN THE NETHERLANDS

Although the Netherlands is mostly known for its abundance of water and for flood protection initiatives, 
in recent years there have been severe problems with freshwater shortages. A shortage occurs when 
there is not sufficient freshwater to meet all economic and societal needs. For example, in 2018 and 2020 
the Netherlands experienced extremely dry years, with large consequences for among others shipping, 
agriculture, and nature. Due to climate change, it is expected that problems with freshwater availability 
will only become more pressing in the near future.

In this context, the Netherlands Court of Audit has executed a performance audit on freshwater shortages. 
Firstly, we investigated the societal risks of freshwater shortages by estimating  average yearly losses 
due to drought for 4 sectors: nature, agriculture, inland shipping and industry. Secondly, we assessed 
the progress of the Freshwater Delta Program, a program initiated by the Dutch government to become 
resilient to freshwater shortages by 2050.  

Damages due to freshwater shortages

To describe the urgency of freshwater shortages, we estimated the yearly average loss due to drought for 
4 sectors: nature, agriculture, shipping and industry. In collaboration with researchers from the Institute 
for Environmental Studies (IVM), we used a data-driven machine learning method based on the European 
Drought Risk Atlas. We provided an indication of drought impact for the 4 sectors for each province 
of the Netherlands. We showed that drought impact occurs on a continuous basis and that negative 
consequences of drought are not limited by single extreme events. Nevertheless, it is not possible to give 
a complete image of drought impact, and results are dependent on data quality.
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The Freshwater Delta Program

In 2015 the Dutch government initiated the Freshwater Delta Program, a longitudinal program aimed to 
make the Netherlands resilient to freshwater shortages by 2050. The program is a cooperation between 
the national government and regional partners, such as the provinces and water boards. The program 
runs in multiple phases, where each phase includes a variety of measures. An example of a measure is 
expanding the capacity of main waterways to improve the flow of freshwater.

In our audit we have focused mainly on assessing the progress of the 1st phase, which ran from 2015 
to 2022. This phase included more than 25 measures taken by both the national government and the 
regional partners. To evaluate the progress of phase 1, we tracked whether each measure was executed 
on time and within budget. For a subset of measures we identified which success factors and obstacles 
contributed to the progress made (or lack thereof). These lessons from the 1st phase are valuable input 
for the 2nd and 3rd phase of the program, which are currently ongoing and being planned, respectively. 

The results of the audit can be found in the Court of Audit’s report, which will be published in September 2026.

◼	 By Renske Stans, researcher, SAI Netherlands

N E T H E R L A N D S
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TURNING GEOSPATIAL DATA INTO EVIDENCE –  
GENERATING NEW KNOWLEDGE ON NATURE LOSS 
IN NORWAY 

NAO Norway published a performance audit report in April 2026 on mapping of nature values and 
climate impacts as a basis for decision-making in land-use planning (Document 3:9 2025–2026). The audit 
addressed the following two audit questions: 

•	 To what extent is nature being lost in Norway due to land conversion?
•	 �To what extent does the mapping of nature values and climate impacts by central and local government 

in Norway have sufficient scope and quality to provide a sound knowledge base for decisions on 
sustainable land use.

This article outlines the methodology developed to address the first question. The article aims to 
demonstrate how the methodology enabled us to produce new knowledge about the scale of nature loss 
and the types of nature affected as a result of land-use change.

Prior to the audit, government agencies had produced national estimates of nature loss associated with 
land development. These estimates, however, were at an aggregate level. To answer the audit question, 
we therefore needed to move beyond these overall figures and examine what types of nature were 
actually being lost. In particular, we assessed whether development affected areas of high ecological 
value, including red-listed nature types and other habitats of importance for biodiversity. This provided 
a more differentiated understanding of the environmental consequences of land-use change.



34

METHODOLOGICAL APPROACH 

Initial considerations
At an early stage we explored whether remote sensing and machine-learning techniques could be used to 
identify and classify nature loss. This approach was however discarded. Satellite imagery and orthophotos 
were useful for detecting physical change and for validation but did not provide sufficiently detailed 
information to reliably classify affected nature types beyond a broad aggregate level. 

Indentifying land conversion
We therefore developed an approach based on existing national vector data from the Joint Geospatial 
Database.1 The database contains Norway’s most detailed and authoritative information on physical features 
and land use objects, including buildings, roads, technical installations and other landscape features. 

A key advantage of this approach was that comparable datasets were available for two points in time, 
2015 and 2025. This made it possible to identify areas where physical development had taken place 
during the ten-year period, and to estimate its spatial extent. The first analytical step was therefore to 
identify the location and extent of land development occurring between 2015 and 2025. 

The identified land development was subsequently overlaid with relevant (and available) national datasets 
on land resources, nature types, biodiversity, protected areas and other environmental characteristics. 
This allowed us to estimate not only the extent of land conversion, but also what types of nature had 
been affected. The analysis included red-listed nature types and other habitats of particular importance 
for biodiversity.

1	 Norwegian Felles Kartdatabase (FKB)

N O R W A Y
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Conservative assumtions and validation

Although the overall analytical logic was straightforward, 
implementing it required several methodological choices. From the 
outset, we  adopted a conservative approach to estimating nature 
loss. The objective was not to maximise the estimated area affected, 
but to apply cautious and transparent assumptions to ensure 
robust findings that were credible from an audit perspective.

For example, we excluded areas that were already built up or 
substantially altered in 2015. We also introduced minimum 
thresholds for changes in buildings and other land-use objects 
between 2015 and 2025, since small changes were more likely to 
reflect inaccuracies, variations in registration practices or other 
false positives rather than actual land conversion. 

Validation was an integral part pf the methodology. We used 
orthophotos and historical imagery to assess samples of detected 
changes and determine whether they reflected actual changes in the 
landscape rather than artefacts in the data. Validation also informed 
adjustments to the overall approach for estimating nature loss. The 
purpose was not to eliminate all uncertainty, but to identify, reduce, 
and document it as far as possible. This was essential for assessing 
whether the spatial analysis could serve as credible audit evidence.

N O R W A Y
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Grid-based processing and spatial overlays

To make the overlay analysis computationally manageable, we converted detected changes into grid cells 
of approximately 1,000 m². This  involved accepting a limited reduction in spatial precision but enabled 
the efficient processing of millions of objects and observations at the national level. The grid-based 
approach also made it possible to link each detected change to a consistent set of environmental data. 
By  combining the land take data with national land-resource maps, biodiversity datasets, protected-area 
data, and other thematic layers, we moved from a generic indication of physical change to an audit-
relevant assessment of the nature affected in each location. 

The analysis also revealed areas where land-use change had occurred despite limited systematic 
biodiversity mapping, highlighting not only potential nature loss, but also gaps in the knowledge base 
used by authorities. This does not imply that no relevant knowledge existed. Rather, it indicates that 
areas undergoing physical change were often not covered by standardised information on biodiversity 
and nature values. 

N O R W A Y
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Findings

The analysis produced national, regional, and thematic results that together reveal a clear pattern of 
accumulated land-use change across Norway. While individual interventions are often small, the hexagon-
based visualization makes visible how “piece-by-piece development” aggregates into a broader national 
pattern of nature transformation. 

Importantly, the analysis also showed that a substantial share of the affected areas had not been covered 
by systematic biodiversity mapping. For the audit, this was a central finding: it links observed land-use 
change with significant gaps in the environmental knowledge base used to understand and manage that 
change – as illustrated in the diagram below. 

The illustration shows that only 11 km2, or 3.4% of the identified nature loss and nature impact has been 
mapped and classified according to governmental mapping standards. Of the 75 km2 that had been 
reviewed by mappers, the national datasets provided no information on which types of nature affected in 
64 km2. More importantly, 76,3 % of the identified nature loss and nature impact has not been reviewed 
by mappers at all. This led to the following conclusion: 96,6 % of the identified land-use change has 
occurred without documentation of the nature types affected. 

Lessons learned

Three main lessons emerged from the analysis. 

•	 �Geospatial methods should be integrated early in the audit design, not added at the end as a visualization 
tool; building sufficient domain knowledge is essential to ensure the methodological choices are credible 
and well founded.  

N O R W A Y
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•	 �Validation, combined with clear documentation of assumptions, limitations and uncertainty is what 
transforms spatial outputs into reliable audit evidence. 

•	 �Reproducible workflows and conservative assumptions strengthen transparency, traceability, and 
overall credibility of the findings.

In practical terms, the work also demonstrated the importance of testing the approach at a small scale 
before applying it nationally; treating data access, data management and processing capacity as core 
analytical infrastructure; and involving subject-matter experts and audited entities throughout the 
process. 

The key message is straightforward: maps are not merely illustrations. Used systematically and critically, 
they can provide valuable means of generating audit evidence that would not otherwise be available 
through traditional audit approaches. 

◼	 Bjørn Martin Ørvim, Special Advisor, Kristine Salvesen, Senior Advisor, Supreme Audit Institution of Norway

N O R W A Y
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SPATIAL DATA ANALYSIS – AN AUTOMATION OF 
DATA COLLECTION IN PUBLIC TRANSPORT AUDIT  
IN POLAND 

The development of modern monitoring techniques allows institutions for collecting and storing ever-
increasing amounts of data. The abundance of data, its relevance and overall ability to provide reliable 
evidence should make it the auditor’s first choice when assessing risks, observing trends and tailoring 
audit tasks. The rapid development of AI tools enables the analysis to be automated and accelerated. 

In the case of complex audit tasks, the additional data analysis can also serve as verification tool for 
other findings. Such supplementary analytical GIS/AI procedures were introduced in a recent audit task 
by the SAI of Poland focused on examining public transport in major Polish cities and their surrounding 
areas. The main research delivered detailed picture of public transport organisation scheme and its 
integration between monocentric agglomerations and suburban municipalities. It should be emphasized 
that the Public Transport Plans in all the audited cities share common objectives: to increase the number 
of passengers and decrease individual car traffic, thereby reducing the air pollution caused by transport. 
Having that in mind, the additional survey tasks were addressed to compare the competitiveness of public 
transport versus individual: Can public transport succeed if it is less convenient than using private cars?

To answer this question, it was crucial to collect comparable data concerning different means of 
transport that can be used on the same journey - from starting point to the destination - within suburban 
municipalities and major city centres. For that purpose the ‘Directions’ API from ‘Google Maps Platform’ 
was chosen, as it allows to retrieve detailed data, including formations on private cars travels. Thanks to 
effective AI driven Python coding the API fed information directly into QGIS project layers: geometry and 
journey time, means of transport used for given connection, stops and waiting times, distances etc. The 
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automation gave significant acceleration of data collection: for 40 journeys, it took less than 1 minute. A set 
of 3 repeated journeys recorded for each connection, during both the morning and evening rush hours, 
enabled an analysis the most efficient pattern for defined route. The analysis confirmed the significant 
role of modernized infrastructure in delivering stable, reliable and fast public transport connections, 
especially when these are efficiently coordinated to reduce waiting times at stops. At the same time, 
this unveiled weakness of public transport connections in several municipalities surrounding Warsaw, 
Poznań and Kraków. When the connection takes twice as long as individual car travel, one can’t expect it 
to contribute to achieving the common environmental objectives set out in the Public Transport Plans.

P O L A N D

Warsaw Traffic Studies
2025 vs. 2015 and 2005

Pedestrians vs. public 
transport

Spread of remote and 
hybrid work
Grow of environmental 
and health awareness
Improved pedestrian 
infrastructure
Development of “15-
minute city”

Cars vs. public transport
Increase of salaries smaller 
rise in fuel prices
Car travels are more 
attractive
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The second analysis was conducted two verify the effectiveness of reducing the number of individual 
cars in the city centre. As a test area, the current extent of Low Emission Zone in Warsaw was designated 
(covering approx. 38 sqkm of the city centre). For the purpose of counting cars, the Deepness (Deep 
Neural Remote Sensing) plugin in QGIS was selected, as it enables the use the ‘Cars detection on aerial 
images model’, trained by The Poznań University of Technology. The recognition process was launched 
on mosaic of comparable high-resolution orthophoto maps, acquired in years 2021, 2023 and 2025 on 
average week-days and times of days. The results revealed gradual decline in the estimated number of 
cars present at a given time in the centre of Warsaw: 103 thousand in 2021, 90 thousand in 2023 and 72 
thousand in 2025. It is worth mentioning that the city authorities (including Warsaw), when conducting 
traffic studies, present data in the form of cumulated traffic volume, whereas aerial imaginary detection 
produces snapshot of chosen area, which allows for different conclusions to be drawn (e.g. distinguishing 
between parked and moving cars). The latter, supplementary technique has confirmed cumulative effects 
of series of changes introduced in the city centre: a reduction of parking places, the narrowing of street, 
the improvement of public transport, to name a few. The AI automation sped up the calculation processing 
time to less than 2 hours for 118 GB comprising of 59 orthophoto map frames.

The presented analytical techniques of automation proved to be sufficiently effective to support final conclusions 
of the audit task. Furthermore, thanks to the use of open-source software, they are very cost-effective.

◼	 Paweł Zambrzycki, Deputy Director of Department of Cohesion and Infrastructure, SAI Poland 
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FROM MAPS TO FINDINGS – PRACTICAL USE OF  
GEOSPATIAL DATA AND AI – SPANISH COURT OF AUDIT
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◼	 Guillermo Ridruejo Rodríguez, Deputy Director, First Department, Spanish Court of AuditS
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FROM GROUND OBSERVATION TO AERIAL EVIDENCE 
DRONE ASSISTED WASTE MANAGEMENT AUDIT  
IN THAILAND

Municipal waste management is increasingly becoming an environmental, public health and governance 
challenge. For local authorities, waste disposal facilities must be managed properly to prevent pollution, 
reduce risks to nearby communities and ensure compliance with environmental requirements. For 
auditors, however, assessing the actual condition of waste disposal sites through conventional document 
review and ground observation alone can be difficult.

In this context, the State Audit Office of the Kingdom of Thailand explored the use of drone technology 
as a practical audit innovation. The approach was applied in a waste management audit at Nakhon Luang 
Municipality in Ayutthaya Province. The objective was not to replace traditional audit procedures, but to 
strengthen audit evidence by adding an aerial and spatial perspective to field inspection.

Drone-assisted auditing enabled auditors to obtain high-resolution aerial images and videos of the waste 
disposal site. These visual materials helped provide a broader understanding of waste accumulation, site layout, 
drainage patterns, potential leachate areas and the surrounding environment. From the ground, some risks 
may appear fragmented or remain unnoticed. From above, auditors can better understand the relationship 
between waste disposal practices, nearby communities, water bodies and environmental risk areas.

The key value of this approach lies in transforming field observation into visual and spatial evidence. 
Aerial evidence can support more objective audit findings and improve communication with auditees and 
stakeholders. It allows audit teams to explain environmental risks more clearly and to present findings in 
a way that is easier to understand than text-based descriptions alone.
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The use of drone technology also creates opportunities for follow-up audits. Repeated drone surveys 
can help compare changes over time, monitor whether corrective actions have been implemented, and 
assess whether environmental conditions have improved. This supports a shift from one-time inspection 
towards more continuous and evidence-based oversight.

SAI Thailand’s experience shows that audit innovation does not always require complex or costly 
technology. Drones are relatively accessible tools that can improve the quality of evidence, especially 
in environmental audits where risks are spatial, visible and dynamic. When combined with Geographic 
Information Systems, satellite imagery and artificial intelligence, drone data can further support advanced 
analysis and climate-sensitive auditing.

The lesson from this case is clear: technology should serve audit purpose. Drone-assisted auditing is 
valuable when it helps auditors see more clearly, assess risks more objectively, and communicate findings 
more effectively. For Supreme Audit Institutions, such practical innovation can strengthen environmental 
governance and enhance public accountability.

Seeing waste from above can help strengthen accountability below.

Dr. Sutthi Suntharanurak is Deputy Auditor General of the State Audit Office of the Kingdom of Thailand 
and serves as Secretary General of the INTOSAI Working Group on Environmental Auditing (WGEA). 
Further discussion sutthisun@gmail.com 

◼	� Dr. Sutthi Suntharanurak, Deputy Auditor General, State Audit Office of the Kingdom of Thailand, Secretary General INTOSAI 

Working Group on Environmental Auditing (WGEA)
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AI FOR ANALYSIS OF AERIAL IMAGES – FROM PIXELS 
TO AUDIT EVIDENCE

During the EUROSAI WGEA Spring Session 2026, participants attended a workshop on “Use of AI for 
Analysis of Aerial Images”, delivered by Dr. Sergey Sukhanov, Co-founder and CEO of FlyPix AI.

The workshop explored how advances in artificial intelligence and Earth Observation technologies are 
changing the way organisations analyse aerial and satellite imagery. Rather than manually reviewing 
thousands of images, AI can automatically detect, classify and measure objects, transforming raw pixels 
into actionable information for monitoring, inspection and evidence-based decision making.  

The first part of the session introduced the fundamentals of Earth Observation data, including satellite, 
aerial and drone imagery, their different spatial and temporal resolutions, and publicly available as well 
as commercial data sources. Participants also discussed common misconceptions about geospatial data, 
such as the availability of high-resolution imagery, revisit frequencies and the limitations of consumer 
mapping platforms for professional and audit purposes.  

The workshop then focused on practical AI applications. Through real-world examples, participants saw 
how modern computer vision models can automatically identify, count and measure objects in imagery. 
Demonstrations included detecting individual trees in plantations, counting livestock, assessing wildfire 
damage, identifying buildings, vehicles and temporary structures, and comparing imagery from different 
dates to detect environmental changes. These examples illustrated how AI can reduce manual work while 
improving the consistency and scalability of image analysis.  

A live demonstration of the FlyPix AI platform showcased how users without specialist AI or GIS expertise 
can upload geospatial imagery, create AI models, and perform automated object detection and monitoring 
within minutes. The demonstration included a variety of use cases such as detecting changes in water 
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FlyPix AI GmbH   •   Robert-Bosch-Str. 7   •   64293 Darmstadt   •   Germany info@flypix.ai   •   www.flypix.ai   •   +49 6151 3943470
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bodies over time, analysing urban areas, identifying industrial 
facilities, counting vehicles, monitoring plantations, detecting tents, 
and locating livestock in aerial imagery. The platform highlighted 
how AI-generated geospatial intelligence can support large-scale 
environmental monitoring and inspection workflows.

For Supreme Audit Institutions, these technologies offer significant 
opportunities to strengthen environmental auditing. AI-assisted 
analysis of aerial and satellite imagery can help auditors verify 
environmental policies, monitor protected areas, assess land-use 
changes, evaluate infrastructure projects, estimate environmental 
damage after disasters, and support evidence gathering across 
large geographic regions that would otherwise be difficult or costly 
to inspect on the ground.

The session concluded with a discussion on the growing role 
of geospatial AI in public sector oversight and environmental 
governance. As the availability of Earth Observation data continues 
to increase, AI has the potential to become an important tool for 
auditors seeking more timely, objective and scalable evidence in 
support of environmental audits.

◼	 Dr. Sergey Sukhanov, Co-founder and CEO of FlyPix AI.
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NOTEBOOK LM REVOLUTIONISES AUDIT RESEARCH: 
FROM DIVERSE SOURCES TO ACTIONABLE INSIGHTS 
IN ISRAEL

The Environmental Audit AI Workshop, moderated by Shai Mizrahi, Head of the Local Government Audit 
Division at SAI Israel, showcased how NotebookLM is transforming audit research by seamlessly moving 
from diverse sources to actionable insights and compelling content. This innovative approach empowers 
auditors to tackle complex environmental issues with unprecedented efficiency and reach.

The workshop included a foundational presentation detailing “What NotebookLM is,” “How it is used,” and 
“What it can generate,” complete with a live demonstration. Special attention was given to data protection 
and security by detailing SAI Israel’s unique partnership with Google that has allowed the creation of a 
dedicated platform totally independent and disconnected within Google cloud, thus safeguarding privacy, 
organisational boundaries and advanced permission management.

Following this, a practical 90-minute session allowed participants to build their own notebooks and test 
NotebookLM’s features firsthand.

The workshop departed from traditional formats, which typically involve moderators providing structured 
documents and strict guidelines. Instead, participants embarked on a “journey to the unknown”. Each participating 
SAI had the flexibility to choose a topic they wished to explore and source information independently. This user-
driven approach fostered deeper engagement and allowed for highly relevant research.

A key highlight of NotebookLM’s capabilities is its robust handling of diverse and multilingual sources. 
Participants were able to incorporate sources pertaining to their own country in their own language. 
Despite this diversity, and as NotebookLM excels at translating the final generated product into English, 
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OOffffiiccee  ooff  tthhee  SSttaattee  CCoommppttrroolllleerr
aanndd  OOmmbbuuddssmmaann  ooff  IIssrraaeell

How it’s Done

1.Creating a Notebook

2.Adding Sources

3. Interaction

4.Generation
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those locally-sourced insights have become accessible to the session’s broad international audience.

After gathering their sources, participants leveraged NotebookLM to generate content that they deemed 
most “exciting”. This output wasn’t limited to traditional reports; it could take the form of a report, 
a presentation, or even a podcast, demonstrating the tool’s versatility in producing actionable insights in 
various formats.

The culmination of this hands-on research was a presentation of each group’s results, followed by a vote 
via Mentimeter to select the most impactful generated content for wider presentation during the plenary 
concluding session.

The winners in this impactful demonstration of NotebookLM’s capabilities were the European Court of 
Auditors (ECA), securing the 1st place, and SAI Norway, who came in 2nd place.

ECA have generated a fascinating podcast about ways in which the EU can end critical medicines shortages, 
referring to their 2025 special report on that topic. You are invited to enjoy it at the Spring Session’s 
dedicated section on the WGEA’s website. SAI Norway have created a meticulous and inspiring slideshow 
about evaluating the ecological toll of open-net salmon farming and assessing technological alternatives. 

◼	� Shai Mizrah, Deputy Director-General, Head of Local Government Audit Division, Office of the State Comptroller 

and  Ombudsman of Israel 

W O R K S H O P  I S R A E L
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DRONES AT THE EUROPEAN COURT OF AUDITORS: 
TRANSFORMING ENVIRONMENTAL AUDITING

Did you ever want to get an overview of an audited project from the sky? Count trees within seconds? 
Measure the length, surface area or volume of large infrastructure? Drones can do all of this - and more.

Modern drones are affordable, light, foldable, reliable, and easy to transport and use. The EU has 
also introduced harmonised legislation across all member states: pilot certifications are recognised 
everywhere, and flight restriction zones are consolidated on a single website. This is why the European 
Court of Auditors (ECA) decided to start using drones in 2023. The vision was simple: every auditor 
should be able to operate a drone and borrow one on demand - just as we once borrowed digital 
cameras or GPS units. That vision is now a reality: today, the ECA owns three drones. The smallest 
are the size and weight of a smartphone, detect obstacles automatically, and can stay airborne for 
30 minutes. The ECA has trained more than 100 pilots and has already deployed drones on 17 audit 
missions.

What do we use them for? The primary purpose is audit work. Drones give auditors greater autonomy 
during site visits: they can inspect large areas quickly, access dangerous or difficult terrain, and bring 
back aerial evidence that cannot be obtained from the ground. Auditors use this imagery to illustrate 
findings in reports and on social media. The ECA’s communications team also uses recent drone footage 
of our buildings for corporate publications, replacing expensive helicopter shots. And the facilities team 
uses drones to inspect the ECA’s own infrastructure.
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An example? During an audit of EU-financed measures to combat forest fires, a team used a drone to 
inspect a firebreak in Portugal. From the ground, the state of the firebreak was impossible to assess. From 
the air, a single image provided compelling evidence that it was poorly maintained, directly undermining 
its effectiveness as a fire prevention measure. One picture from the sky told the story that no ground 
inspection could.
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What else can drones do? Infrared cameras can assess building energy efficiency or locate wildlife in 
grasslands and forests. Drones can measure lengths, areas and volumes from the air, and count people 
and vehicles in real time. Drone imagery can also be used for photogrammetry: producing two- or three-
dimensional reconstructions of an area with centimetre-level precision. For environmental auditors, 
the possibilities are considerable: monitoring the state of protected habitats, verifying the extent of 
reforestation, assessing the condition of water infrastructure, or documenting illegal dumping.

Getting started is easier than you think. A professional, ready-to-fly drone can be purchased for 
under €1 000. Pilot training and certification takes approximately one day. If the ECA’s experience is any 
guide, the hardest part is not the technology: it is taking the first step. We encourage every SAI in the 
EUROSAI WGEA network to consider doing so. When you next stand at the edge of a restored peatland, 
a reforested hillside, or a coastal protection structure and wonder what lies beyond the tree line or 
over the ridge - the answer may well be hovering just above your head, waiting to show you.

◼	 Olivier Prigent, auditor, European Court of Auditors
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