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Executive Summary 
 

D3.6 “Data for SDSS I” forms part of Task 3.3 of the CrackSense project, which focuses on generating high-
resolution, multi-source data to support the development of a Spatial Decision Support System (SDSS) for 
assessing fruit cracking incidence. Within this framework, intensive sensing data, collected at tree, plot, and 
regional levels, were gathered across multiple crops (pomegranate, citrus, sweet cherry, and table grapes) 
during the 2023 and 2024 seasons. The data include physiological, environmental, and remote sensing 
measurements, structured into harmonized templates across partners and countries. Aligned with the 
objectives of Task 3.3, these datasets support AI/ML model development by integrating proximal 
measurements, UAV-based remote sensing, edge computing, and sensor networks. The processed datasets 
have been uploaded to the centralized CrackSense database (initially developed under D4.1) and will be 
openly accessible by the end of the project. This deliverable also presents the new database, in which all 
processed data from each pilot site are organized and accessible, enabling easy filtering and export for 
modelling. These efforts provide the data backbone for predictive tools, enabling site-specific management 
and early risk detection of cracking. 

 

1. Introduction 
CrackSense aims to reduce food loss by minimising fruit yield losses caused by field-level cracking. To 
achieve this, the project is developing scalable sensing technologies that provide real-time sensor data 
through targeted experimental and piloting activities. The collected data will be structured across multiple 
spatial scales, fruit, tree, plot, and regional, and integrated with Earth Observation sources (e.g., Sentinel-
1 and Sentinel-2 from Copernicus) and environmental datasets. These datasets will support the monitoring 
of agricultural production for four key crops: pomegranate, citrus, sweet cherry, and table grapes, and will 
enable farmers and growers to manage their resources more efficiently and sustainably, while also 
supporting policymakers in making better-informed decisions at regional and national levels. To translate 
this data into actionable insights, a Spatial Decision Support System (SDSS) will be developed. The SDSS will 
analyse large, multi-source datasets using AI-driven models to assess and forecast fruit cracking risk, 
thereby supporting informed decision-making at multiple scales. Given the central role of data in this 
process, robust data management is critical to the success of the CrackSense project.  

D3.6 aims to report the data collected from experimental plots during the 2023 and 2024 cultivation 
seasons, which have been used to train the predictive models presented in D3.5. In addition, it documents 
the structure of the new database, where all experimental data from 2023 and 2024 have been consolidated 
into a harmonized database format to enable integration into the SDSS platform. 

Tables 1 summarize the datasets collected across all project sites and crops, providing a transparent 
overview of data harmonization and supporting robust inter-site and inter-crop comparison. 

https://cracksense.sftgroup.gr/login
https://cracksense.sftgroup.gr/login
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Table 1. Collection dates and physiological stages per experimental crop per country. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date Country Crop Plot location Flight No. Physiological stage  
7.6.23 Israel Citrus Kfar Habad 1 Stage I  

28.6.23 Israel Citrus Kfar Habad 2 Stage I-II  
19.7.23 Israel Citrus Kfar Habad 3 Stage I-II  
28.8.23 Israel Citrus Kfar Habad 4 Stage II  
7.9.23 Israel Citrus Kfar Habad 5 Stage II  

20.9.23 Israel Citrus Kfar Habad 6 Stage II  
1-5.10.23 Israel Citrus Kfar Habad 7 Stage III- green  
5-9.11.23 Israel Citrus Kfar Habad 8 Stage III- color break  

9.5.23 Israel Pomegranate Tsor'a 1 Full bloom  

21.6.23 (S1) Israel Pomegranate Tsor'a 2 Peel color changes to red, 
green  

23.7.23 (S2) Israel Pomegranate Tsor'a 3 Green fruit  
15.8.23 (S3) Israel Pomegranate Tsor'a 4 Color break  
11.9.23 (S4) Israel Pomegranate Tsor'a 5 Reddish color  

09.10.23 (S5) Israel Pomegranate Tsor'a 6 Red fruit  
31.10.23 (S6) Israel Pomegranate Tsor'a 7 Harvest-dark red  

11.6.23 Israel Grapes Lachish 1 Post fruit set  
5.7.23 Israel Grapes Lachish 2 Pre-veraison  
6.8.23 Israel Grapes Lachish 3 Post-veraison  
7.9.23 Israel Grapes Lachish 4 Mature (pre-harvest)  

  
1.5-5.5.24 Israel Citrus Kfar Habad 1 Stage I  

30.5-3.6.24 Israel Citrus Kfar Habad 2 Stage I-II  
1.7-3.7.24 Israel Citrus Kfar Habad 3 Stage I-II  
1.8-5.8.24 Israel Citrus Kfar Habad 4 Stage II  
1.9-5.9.24 Israel Citrus Kfar Habad 5 Stage II  

1.10-5.10.24 Israel Citrus Kfar Habad 6 Stage II  
1.11-5.11.24 Israel Citrus Kfar Habad 7 Stage III- green  
1.12-5.12.24 Israel Citrus Kfar Habad 8 Stage III- color break  

- Israel Pomegranate Tsor'a 1 Full bloom  

18.6.24 (S1) Israel Pomegranate Tsor'a 2 
Peel color change red to 

green  

22.7.24 (S2) Israel Pomegranate Tsor'a 3 Green fruit  
19.8.24 (S3) Israel Pomegranate Tsor'a 4 Color break  
16.9.24 (S4) Israel Pomegranate Tsor'a 5 Reddish color  

14.10.24 (S5) Israel Pomegranate Tsor'a 6 Red fruit  
4.11.24 (S6) Israel Pomegranate Tsor'a 7 Harvest-dark red  

25.6.24 Israel Grapes Lachish 1 Post fruit set  
25.7.24 Israel Grapes Lachish 2 Pre-veraison  
25.8.24 Israel Grapes Lachish 3 Post-veraison  
25.9.24 Israel Grapes Lachish 4 Mature (pre-harvest)  

https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/15OQ1BBq73rF0ZLaxkBKrJxnaMks2g3XM/view?usp=sharing
https://drive.google.com/file/d/15OQ1BBq73rF0ZLaxkBKrJxnaMks2g3XM/view?usp=sharing
https://drive.google.com/file/d/15OQ1BBq73rF0ZLaxkBKrJxnaMks2g3XM/view?usp=sharing
https://drive.google.com/file/d/15OQ1BBq73rF0ZLaxkBKrJxnaMks2g3XM/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1XcY91fRfLo-vRYrFdQ9GZQsUgOQiZKzA/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
https://drive.google.com/file/d/1TPpqCbUQ5kKVq_oEAL-9KmO1OJRCbk3l/view?usp=sharing
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06.7.23 France Citrus FRCitrus2 1 Stage I 

27.7.23 France Citrus FRCitrus2 2 Stage I-II 

11-13.09.23 France Citrus FRCitrus2 3 Stage II 

12.10.23 France Citrus FRCitrus2 4 Stage III- green 

08.11.23 France Citrus FRCitrus2 5 Stage III- color break 

06.7.23 France Citrus FRCitrus1 1 Stage I 

27.7.23 France Citrus FRCitrus1 2 Stage I-II 

11-12.09.23 France Citrus FRCitrus1 3 Stage II 

12.10.23 France Citrus FRCitrus1 4 Stage III- green 

08.11.23 France Citrus FRCitrus1 5 Stage III- color break 
 

17.07.24 France Citrus FRCitrus1 1 Stage I 

08.08.24 France Citrus FRCitrus1 2 Stage I-II 

10.09.24 France Citrus FRCitrus1 3 Stage II 

09-11.10.24 France Citrus FRCitrus1 4 Stage III- green 

15.11.24 France Citrus FRCitrus1 5 Stage III- color break 

18.07.24 France Citrus FRCitrus2 1 Stage I 

14.08.24 France Citrus FRCitrus2 2 Stage I-II 

10.09.24 France Citrus FRCitrus2 3 Stage II 

09-11.10.24 France Citrus FRCitrus2 4 Stage III- green 

15.11.24 France Citrus FRCitrus2 5 Stage III- color break 

23-24-29.04.24 France Sweet cherry FRsweetcherry 1 Stage I 

16.05.24 France Sweet cherry FRsweetcherry 2 Stage I-II 

05.06.24 France Sweet cherry FRsweetcherry 3 Stage II 

24.06.24 France Sweet cherry FRsweetcherry 4 Stage III 

https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1J1-d7SHSfdRHbhEZ_D0uFXnal8JDNOvc/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojc0OWE6YjJhNjE3NmI0NGZlNTllNjg5MDhlNjI3MDA4OWM0YWQ3NWRmZWI0NjExMTQ3NmNiZmRiNzcwNzgxOTJlZmE4MTpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg
https://protect.checkpoint.com/v2/r02/___https:/drive.google.com/file/d/1izboFtRMxTXKpX8YN9suE71OLeVyBSdl/view?usp=share_link___.YzJlOmJlbmd1cmlvbnVuaXZlcnNpdHlvZnRoZW5lZ2V2OmM6bzo0YzRmNTRlYTY5MTJkZmMyMWU1MmU3ZjEzODBlOTEzOTo3Ojk2Y2U6ZDQ5N2IyOGMyZDUzZGY0Mjk3YThiYWM3ZWZlZTYwMWQ3ZTNlZTdmMTAyNmU3OTVlZTBmODg5MmEzY2IxMjY2MjpwOlQ6Tg


D3.6: Data for SDSS I 
 

 
9 

 

 

2. Methodology 
 To ensure consistency and interoperability across different partners, countries, and crops, a common data 
collection and reporting protocol was implemented from the beginning of the CrackSense project. After the 
completion of each cultivation season (2023 and 2024), each responsible partner reported their datasets 
using predefined Excel templates with a unified structure, applicable to all four target crops: table grapes, 
pomegranate, citrus, and sweet cherry. The raw data, as provided by the partners, were initially uploaded 
to the initial version of the CrackSense database, developed under D4.1. In parallel, each partner was 
responsible for processing and formatting the collected data to be ready for model training and evaluation. 
These processed datasets were compiled into crop- and country-specific Excel files, aligned with the 
requirements of the modelling activities carried out under WP3 and reported in D3.5. Following the 
development of the central database structure, AUA uploaded all cleaned and processed data to the unified 
platform. The structure of the uploaded datasets is described in detail in sub-section 3.2, while the available 
filtering functionalities are presented in Section 4. The database enables users to select specific parameters, 
time ranges, or crop types of interest and download the filtered content in .csv format, ensuring accessibility 

22.05.2023 Greece Pomegranate GRPOM 2 Full bloom 
15.06.2023 Greece Pomegranate GRPOM 3 Peel color change red-green 

03.07.2023 Greece Pomegranate GRPOM 4 Green fruit 

05.08.2023 Greece Pomegranate GRPOM 5 Color break 

01.09.2023 Greece Pomegranate GRPOM 6 Reddish color 

27.09.2023 Greece Pomegranate GRPOM 7 Red fruit 

20.10.2023 Greece Pomegranate GRPOM 8 Harvest-dark red 

15.06.2023 Greece Grapes GRGrapes 1 Post fruit set 

18.07.2023 Greece Grapes GRGrapes 2 Pre-veraison 

17.08.2023 Greece Grapes GRGrapes 3 Post-veraison 

10.09.2023 Greece Grapes GRGrapes 4 Mature (pre-harvest) 
 

25.05.2024 Greece Pomegranate GRPOM 1 Full bloom 

14.06.2024 Greece Pomegranate GRPOM 2 Peel color change red-green 

04.07.2024 Greece Pomegranate GRPOM 3 Green fruit 

01.08.2024 Greece Pomegranate GRPOM 4 Color break 

05.09.2024 Greece Pomegranate GRPOM 5 Reddish color 

17.10.2024 Greece Pomegranate GRPOM 6 Red fruit 

25.10.2025 Greece Pomegranate GRPOM 7 Harvest-dark red 

07.06.2024 Greece Grapes GRGrapes 1 Post fruit set 

01.07.2024 Greece Grapes GRGrapes 2 Pre-veraison 

18.07.2024 Greece Grapes GRGrapes 3 Post-veraison 

02.08.2024 Greece Grapes GRGrapes 5 Post-veraison 

14.06.2023 Germany Sweet cherry LVGA_Cerry 1 stage II,  transition stage II/III 

21.06.2023 Germany Sweet cherry LVGA_Cerry 2 transition stage II/III - early 
stage III 

28.06.2023 Germany Sweet cherry LVGA_Cerry 3 early stage III - mid-stage III 

05.07.2023 Germany Sweet cherry LVGA_Cerry 4 early stage III - mid-stage III 

12.07.2023 Germany Sweet cherry LVGA_Cerry 5 mid-stage III - maturity 

19.07.2023 Germany Sweet cherry LVGA_Cerry 6 mid-stage III - maturity 

26.07.2023 Germany Sweet cherry LVGA_Cerry 7 maturity 

https://cracksense.sftgroup.gr/login
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1IRL6SqvPwAqsiFGLRp4DAZN6B723Vivq/view?usp=share_link
https://drive.google.com/file/d/1IRL6SqvPwAqsiFGLRp4DAZN6B723Vivq/view?usp=share_link
https://drive.google.com/file/d/1IRL6SqvPwAqsiFGLRp4DAZN6B723Vivq/view?usp=share_link
https://drive.google.com/file/d/1IRL6SqvPwAqsiFGLRp4DAZN6B723Vivq/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1s-kx5FPHGow3KwkV83mHhBOBAnUZRMYe/view?usp=share_link
https://drive.google.com/file/d/1IRL6SqvPwAqsiFGLRp4DAZN6B723Vivq/view?usp=share_link
https://drive.google.com/file/d/1IRL6SqvPwAqsiFGLRp4DAZN6B723Vivq/view?usp=share_link
https://drive.google.com/file/d/1IRL6SqvPwAqsiFGLRp4DAZN6B723Vivq/view?usp=share_link
https://drive.google.com/file/d/1IRL6SqvPwAqsiFGLRp4DAZN6B723Vivq/view?usp=share_link
https://drive.google.com/file/d/1AA-TaTCXnYLlgjcVOnpnMM6uPCggl2RB/view?usp=drive_link
https://drive.google.com/file/d/1AA-TaTCXnYLlgjcVOnpnMM6uPCggl2RB/view?usp=drive_link
https://drive.google.com/file/d/1AA-TaTCXnYLlgjcVOnpnMM6uPCggl2RB/view?usp=drive_link
https://drive.google.com/file/d/1AA-TaTCXnYLlgjcVOnpnMM6uPCggl2RB/view?usp=drive_link
https://drive.google.com/file/d/1AA-TaTCXnYLlgjcVOnpnMM6uPCggl2RB/view?usp=drive_link
https://drive.google.com/file/d/1AA-TaTCXnYLlgjcVOnpnMM6uPCggl2RB/view?usp=drive_link
https://drive.google.com/file/d/1AA-TaTCXnYLlgjcVOnpnMM6uPCggl2RB/view?usp=drive_link
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and flexibility for both research and operational use. The updated version of the database will be made 
open access by the end of the project, guaranteeing long-term exploitation and reuse. 

In addition to field-level data, local environmental parameters were also gathered, including climatic 
variables (e.g., temperature, relative humidity, rainfall) and soil characteristics (e.g., moisture at multiple 
depths, texture). These data were linked with yield and observed cracking incidence and severity, as well as 
with the effectiveness of horticultural practices (e.g., irrigation, mineral application, PGR treatments). 
TOMMY fruit surface temperature (FST) data were stored as raw data in the AUA CrackSense database and 
have been made open access as clean processed data on availability for 2023 and 2024 data so far (D2.4, 
https://technologygarden.atb-potsdam.de/cracksense/). This enables future analyses of the interaction 
between environmental conditions and treatment efficiency, potentially creating different pedoclimatic 
conditions. 

Furthermore, historical data were collected from all partner countries in a standardized format to support 
the development of regional-scale prediction models. Partners were asked to complete a structured Excel 
template designed to capture both experimental and contextual metadata. Table 2 summarises the main 
sources of data used for model development and validation, including their timeframes, collection context, 
responsible contributors, and intended use across CrackSense activities. 

Table 2. An overview of data sources used for model development and validation, including their time period associated 
work package, responsible data collectors, and intended modelling purpose. 

 

3. Results 
3.1 Tree scale: TOMMY fruit surface temperature data 
Single-instance and time-series data collected using the close-range remote sensing unit TOMMY 
(developed under WP2) are available through the open-access Fruit Surface Temperature (FST) database 
and distributed via structured Excel files. All raw TOMMY data have also been uploaded to the CrackSense 
repository to ensure long-term accessibility and integration with other SDSS datasets. These data capture 
high-resolution measurements at the fruit/tree scale, including the spatial location of individual fruits within 
the canopy, estimated fruit size, and thermal parameters such as mean fruit surface temperature and 
temperature gradient.  

  

Source type Time period Collected under Data collector Purpose 
Experimental 
Plots 2023-2024 WP2/WP3 Research partners Development of tree-/plot-

level models 
Piloting 
activities 2025-2026 WP5 Research partners Validation of tree-/plot-level 

models 

Historical 
data 

10+ years incl. 
2023, 2024 & 
2025 

WP4 
Research-led & grower 
surveys (commercial 

plots) 

Input for regional-scale 
models 

https://technologygarden.atb-potsdam.de/cracksense/
https://technologygarden.atb-potsdam.de/cracksense/
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Table 3. Parameters included in the TOMMY fruit-/tree-scale dataset, capturing spatial and thermal measurements at 
the individual fruit level. 

3.2 Tree/ plot scale: Initial templates for the data collection 
To ensure consistency, interoperability, and efficient data integration into the CrackSense platform, a 
standardized data structure was established among all participating partners. Data collected during the 
2023 and 2024 cultivation seasons were reported using pre-defined Excel templates that followed a 
harmonized schema for all studied crops. These templates captured information at multiple scales, 
including tree-level, plot-level, and sensor-based daily measurements, covering key physiological, 
phenological, environmental, and remote sensing parameters. The structured files were subsequently 
uploaded to the initial project database (developed under D4.1) and later integrated into the updated 
centralized repository by AUA. In parallel, historical and regional datasets were collected in a dedicated 
format to support region-wide modeling and SDSS development. The following sections describe in detail 
the organization and content of these structured data files. 

 

3.2.1 Tree-plot scale: Constant information 

To ensure that data collected across diverse plots and trees can be meaningfully interpreted and compared, 
a set of constant parameters was recorded for each experimental site. These include agronomic, 
geographical, and structural characteristics of the plots, such as the country, species, rootstock, year of 
planting, irrigation type, and water quality. Capturing this baseline information is essential for 
contextualizing the observed physiological and remote sensing measurements and for understanding the 
site-specific factors that may influence cracking risk, supporting data harmonization across partners and 
seasons. 

  

 Name Description Type Unit 

Location 

Fruit ID and 
Spatial 
location within 
the canopy 

ID, x, y, z in local coordinate system Float m 

Fruit 
Measuremen

ts 

Fruit size Estimated fruit size Float mm 
Fruit T Measured mean fruit temperature Float °C 
Fruit T 
gradient Measured fruit temperature gradient Float K 

Canopy T Measured mean canopy temperature Float °C 
Canopy T 
gradient Measured canopy temperature gradient Float K 

Climate data 
Air T, 
precipitation, 
radiation 

Local weather variables Float various 
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Table 4. An overview of constant agronomic and environmental parameters collected at the plot level across all pilot 
sites. These parameters provide foundational context for interpreting physiological responses and sensor 
measurements in relation to cracking risk. 

 
 
 
 
 
 
 
 

 

3.2.2 Tree-plot scale: Yearly Information 
To ensure temporal consistency and accurate longitudinal monitoring, each partner collected yearly data 
for all experimental, pilot and survey plots. These records primarily focus on cracking-related outcomes, 
such as yield and cracking percentage, alongside agronomic, edaphic, and treatment-related variables. The 
structured format allows for harmonized data entries across countries and crops, enabling streamlined pre-
processing and integration into machine learning pipelines. Additionally, soil composition and hormonal 
treatment applications were documented, as these are known to influence cracking incidence. Where 
available, outlier-corrected versions of the yield and cracking data were also provided to improve model 
robustness. 

Table 5. Parameters included in the yearly monitoring dataset at plot and tree level, including soil composition, hormonal 
treatments, and cracking-related outputs. 

 

 Name Description 

Key plot 
parameters 

Country - 
Species - 
Treatment  

Year of Planting 

Both are considered to produce the plot trees’ 
age. Changed planting is when a farmer decides 
to uproot all fields and replant it. In this case, the 

latter is taken 
Site Site name 
Study year The study year of the measurements 

Constant plot 
parameters 

Pruning timing Yes or no and when 
watering The irrigation treatment 

Rootstock Trees are built with scion grafting operations on 
different rootstocks. 

Water Type of water used to irrigate the field 

P water 
Purification treatment level of wastewater 

(reclaimed type) used for irrigation, the higher the 
level, the more purified water gets 

Irrigations per 
week 

According to the farmer report, the weekly 
frequency irrigated during the season, ordinal 

values according to the frequency. 
Water to Ha/ year Amount of water irrigated per Hac 
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 Name Description Type Units 

Key plot 
parameters 

Country - String - 
Species - String - 
Treatment - String - 

Year of Planting 

Both are considered to produce the plot trees’ age. 
Changed planting is when a farmer decides to 
uproot all field and replant it. In this case, the latter 
is taken 

Integer - 

Site Site name String - 
Study year The study year of the measurements Integer - 

Key tree 
parameters 

TreeID ID of the study trees Integer - 
TreeIDLon Longitude of the study trees Float Degrees[0] 
TreeIDLat Latitude of the study trees Float Degrees[0] 

Elevation Mean elevation of the study trees Float meters 
Variance zone The variance zone of the study tree String - 

Row and Line Orchard coordinates Row and Line of the study 
trees 

Integer - 

 Girdling Yes or No and when String - 

Soil texture 

30 cm Sand Sand concentration in 30 cm depth Float % 
30 cm Silt Silt concentration in 30 cm depth Float % 
30 cm Clay Clay concentration in 30 cm depth Float % 
60 cm Sand Sand concentration in 60 cm depth Float % 
60 cm Silt Silt concentration in 60 cm depth Float % 
60 cm Clay Clay concentration in 60 cm depth Float % 
90 cm Sand Sand concentration in 90 cm depth Float % 
90 cm Silt Silt concentration in 90 cm depth Float % 
90 cm Clay Clay concentration in 90 cm depth Float % 

Soil 
compositio
n (macro 
and micro 
nutrients) 

N  N concentration by fire Float % 
P  P concentration by fire Float % 
K  K concentration by fire Float % 
Mg  Mg concentration by fire Float % 
Ca  Ca concentration by fire Float % 
Na  Na concentration by fire Float % 
B  B concentration by fire Float mg Kg-1 
Cl Cl concentration by fire Float % 

Yield and 
Splitting 

Total Weight Total yield weight with splitting Float Kg 
Total Weight 
without outliers 

Total yield weight with splitting without outliers Float Kg 

Total Fruit (non 
split) Yield without splitting Float Number of 

fruits 
Total Fruit (non 
split) without 
outliers 

Yield without splitting without outliers Float Number of 
fruits 

Average Fruit 
Weight Average fruit weight Float grams 

Average Fruit 
Weight without 
outliers 

Average fruit weight without outliers Float grams 

Splitting Percentage of splitting Float % 
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3.2.3 Tree-plot Scale: Field Monthly measurements 
Monthly measurements provide valuable insight into the dynamic physiological status of trees, closely 
linked to cracking susceptibility. These measurements include key parameters such as Stem Water Potential 
(SWP), stomatal conductance, and plant area index (PAI), factors known to reflect water status, canopy 
structure, and transpiration efficiency. Measurements were synchronized with UAV flights, enabling 
combined analysis of proximal and remote sensing data. These repeated measures capture temporal 
variation in stress response and support fine-tuning of predictive models. 

Table 6. Monthly collected physiological and nutritional parameters associated with cracking incidence, aligned with 
drone flight campaigns and phenological stages. 

 
 

 
 

3.2.4 Tree-plot Scale: Sensor daily measurements 
To monitor physiological dynamics and environmental conditions at high temporal resolution, daily sensor-
based measurements were collected across CrackSense experimental sites. These included trunk and fruit 
growth metrics, truck maximal daily shrinkage, soil moisture at multiple depths, and meteorological 
parameters. Such measurements are crucial for identifying microclimate effects on cracking incidence and 
modeling temporal plant responses to abiotic stressors. While most data were recorded on a daily/hourly 
basis, in some cases (depending on sensor availability or experimental setup), measurements such as trunk 
and soil moisture were recorded monthly. Table 6 lists the full set of sensor-derived parameters in the 
database, their descriptions, and associated units. 

  

Splitting without 
outliers 

Percentage of splitting without outliers Float % 

 Name Description Type Units 

Date 
Flight date The date of the drone flight String Date 

Stage 
Phenological 
stage Phenological stage of the tree Integer  

Monthly 
Measureme

nts 

PAI Measured plant area index (PAI) by SunScan Float m2 m-2 
SWP Measured Stem Water Potential (SWP) Float mPa 
Std SWP Standard deviation of the measured SWP Float m2 m-2 
Stomatal 
Conductance Measured stomatal conductance Float mmol m−2 

s−1 
Std stomatal 
conductance 

Standard deviation of the measured stomatal 
conductance Float mmol m−2 

s−1 
Monthly 

Measureme
nts 

Leaf mineral 
treatments Leaf minerals Float % 

Peel minerals Peel minerals Float % 
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Table 7. Summary of sensor-based daily measurements at tree/plot level, including dendrometer, soil moisture, and  
meteorological observations used in CrackSense pilots. 

 
 

 
 
 

3.2.5 Remote Sensing data 
Remote sensing provides spatially continuous, non-destructive insights into crop canopy status, supporting 
the early detection of stress-related cracking. Throughout the 2023 and 2024 experimental seasons and the 
2025 piloting season, UAV-based imagery was acquired to extract thermal, multispectral, and LiDAR-derived 
variables at the tree and plot levels. These data include canopy temperature (Tc), canopy water stress index 
(CWSI), spectral reflectance values across key wavelengths (CW_475 to CW_842), and a range of vegetation 
indices derived (e.g., NDVI, SAVI, EVI, SIPI, OSAVI). Additionally, LiDAR-derived estimations such as canopy 
height and plant area were calculated to capture canopy structure and spatial dynamics. Table 7 
summarizes the remote sensing variables integrated into the CrackSense database and used for modeling 
cracking incidence and yield variability. 

  

 Name Description Type Units 

Date Flight date The date of the drone flight String Date 

Tree 
Measurements 

Tree Sensor ID Id of the tree dendrometer Integer  
MDS Maximum daily shrinkage Float µm day-1 
Trunk growth Daily trunk growth Float µm day-1 
Maximum trunk 
growth Maximum daily trunk growth Float µm day-1 
Minimum trunk 
growth Minimum daily trunk growth Float µm day-1 
Accumulated trunk 
Growth The accumulated trunk growth from April Float µm 

Fruit 
Measurements

/ 
TOMMY data 

Fruit Sensor ID ID of fruit sensor Float  
Fruit size Fruit size Float cm 
Average fruit size Average Fruit size Float cm 
Fruit growth Daily fruit growth Float µm 
FDS Fruit daily shrinkage Float µm day-1 
Accumulated fruit 
Growth The  accumulated  fruit growth from April Float µm 

Soil moisture 
Measurements 

Soil moisture 
Sensor ID ID of soil moisture sensor Float  
Soil moisture 20cm Soil moisture in 20 cm depth Float % 
Soil moisture 40cm Soil moisture in 40 cm dept Float % 

Meteorology 
Measurements 

Air Temperature Daily average air temperature Float °C 
Dew Point Daily dew point Float °C 

VPD Daily average vapor pressure deficit Float kPa 
Relative Humidity Daily average relative humidity Float % 
Wind Speed Max Daily maximum wind speed Float m s-1 
Air Pressure Daily average air pressure Float mbar 
Rain Daily accumulated rain Float mm day-1 
ET0 Daily reference/ potential evapotranspiration Float mm day-1 
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Table 8. List of remote sensing features derived from UAV flights, including thermal indices, spectral reflectance bands, 
vegetation indices, and LiDAR-based canopy metrics. 

 

3.3 Experiment data for tree/ plot scale models  

 
3.3.1 Citrus 
3.3.1.1 Israel 
For the 2023 and 2024 cultivation seasons, ARO provided a complete dataset aligned with the CrackSense 
data structure. The reported information includes constant parameters such as treatment, year of planting, 
rootstock, and irrigation regime. Yearly data cover yield, cracking, and hormonal treatments, and soil 
composition data. Monthly physiological measurements include stem water potential (SWP) and stomatal 
conductance, with values typically recorded monthly. Fruit size is available from July 2023/2024 to the 

 Name Description Type Units 

Date 
Flight date 

The date of the drone flight String Date 
Thermal 
indices 

Tc Average canopy temperature. Float 0C 
CWSI Average canopy water stress index. Float - 

Multispectral 
reflectance 

CW_475 

Average spectral reflectance for 475, 560, 
668, 717 and 842 nm respectively 

Float - 
CW_560 Float - 
CW_668 Float - 
CW_717 Float - 
CW_842 Float - 
CW_560 Float - 

Vegetation 
indices 

NDVI Normalized difference vegetation index Float - 
SAVI Soil adjusted vegetation index Float - 
EVI Enhanced vegetation index Float - 
MSAVI Modified soil adjusted vegetation index Float - 
GNDVI Green NDVI Float - 
GNDI Greenness normalized index Float - 
NDRE Normalized difference red edge index Float - 
IPVI Infrared percentage vegetation index Float - 
SIPI Structure insensitive pigment index Float - 
OSAVI Optimized soil adjusted vegetation index Float - 
CI Chlorophyll index Float - 
DVI Different vegetation index Float - 

LiDAR 
estimations 

DEM Digital elevation model. Average 
elevation of the tree above the sea, Float - 

LiDAR_PAI Predicted PAI Float - 
Area Projected canopy area Float - 
PA Plant area = LiDAR_PAI * Area Float - 

All raw and processed data from the 2023 and 2024 cultivation seasons across all crops 
and countries have been uploaded to the CrackSense database. The processed datasets, 
prepared for modelling activities, were initially collected in standardized Excel templates 
by AUA from the respective partners. Following internal quality checks and harmonization, 
AUA integrated these datasets into the extended version of the project database, which 
includes advanced filtering functionalities and is described in Section 4. This structured 
data input supports the modelling activities reported in D3.5 and enables the subsequent 
development of the SDSS under WP4. 
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harvest date. Daily trunk sensor data (MDS, trunk growth) follow a near-continuous sequence from April 
2023 to January 2025. Soil moisture monitoring was conducted continuously. Meteorological data were 
collected continuously, with some gaps. Remote sensing data include vegetation indices for all flight dates, 
while LiDAR-based parameters (e.g., PAI, canopy area) were calculated on a monthly basis during the 
irrigation season. All reported data have been uploaded to the central CrackSense database and used for 
model training (D3.5). 

 

Figure 1. Example of the structured dataset submitted for citrus orchards (2023-2024) from Israel, following the 
standardized CrackSense data model for the tree-plot model. 

3.3.1.2 France  
For the 2023 and 2024 cultivation seasons, INRAe provided comprehensive datasets for citrus orchards 
located in San Giuliano, including treatment type, planting year, rootstock, girdling, and detailed soil 
composition for each tree. Yield data were reported consistently across both years, although no hormonal 
treatments were applied. Monthly measurements include stem water potential (SWP), recorded at key 
phenological stages: in 2023, SWP was measured only during stages I and II, whereas in 2024 it was 
extended to all three key stages. No stomatal conductance data were reported for either year. Daily 
measurements cover meteorological data (air temperature, humidity, wind, etc.) from April 2023 to 
December 2024. Trunk growth data (MDS and daily variation) were collected from August to December 
2024, and fruit size was monitored from August to November 2024. Soil moisture data were not recorded. 
Remote sensing data include vegetation indices, estimated canopy area, and LiDAR-derived features for all 
UAV flights, except for September 2024, for which VI data are missing. 
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Figure 2. Example of the structured dataset submitted for citrus orchards (2023-2024) from France, following the 

standardized CrackSense data model for the tree-plot model. 

3.3.2 Pomegranate 
3.3.2.1 Israel 
For the 2023 and 2024 cultivation seasons, Israel reported extensive pomegranate data across all 
measurement categories. Soil composition was assessed once in 2023, prior to the experimental setup, 
using samples collected at three locations within the plot; this assessment was common to all treatments. 
Yield was recorded for all treatments. Monthly data in 2023 included plant area index (PAI), stem water 
potential (SWP) (May-November and January), and stomatal conductance (June-November and January), 
while leaf and peel mineral content was assessed once at the end of the growing season. In 2024, no mineral 
data were collected, but plant area index (PAI) was measured from June to September, and SWP and 
stomatal conductance were recorded from June to October. Daily meteorological data were available from 
April to December 2023, and from April 2024 onward, while soil moisture measurements were taken 
intermittently in 2023 and more regularly in 2024, though with some gaps. Trunk growth and maximum 
daily shrinkage (MDS) were monitored throughout the growing season in both 2023 and 2024. Fruit growth 
measurements were only collected in 2024 from June, also with gaps. Remote sensing data for 2023 
included vegetation indices (VIs) from May to September, and LiDAR and DEM data for all flight dates except 
July and May. Remote sensing data were reported for both years. 
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Figure 3. Example of the structured dataset submitted for pomegranate  orchards (2023-2024) from Israel, following the 

standardized CrackSense data model for the tree-plot model. 

In addition to the processed datasets uploaded to the CrackSense FST database, raw data files from TOMMY 
system (from WP2) have also been made available. 

 
Figure 4. Example of raw data entries uploaded to the CrackSense central repository for pomegranate  orchards in Israel 

3.3.2.2 Greece 
Field constant information was fully provided. Yearly data included soil composition for both 2023 and 2024, 
with partial yield data available for 2023 and complete yield data collected in 2024. Monthly measurements 
included stem water potential (SWP) on specific dates in both years, while stomatal conductance was also 
recorded in 2024. Leaf and peel mineral content was not assessed during either season. 

 

For daily monitoring, trunk and fruit growth were recorded three times during the 2023 season and once 
per month from June to October in 2024, along with soil moisture data. Meteorological data were captured 
daily, without interruption, across both cultivation years. In terms of remote sensing, vegetation indices 
(VIs) were derived for all UAV flight dates, whereas LiDAR data were not collected. 
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Figure 5. Example of the structured dataset submitted for pomegranate  orchards (2023-2024) from Greece, following the 

standardized CrackSense data model for the tree-plot model. 

In addition to the processed datasets uploaded to the CrackSense FST database, raw data files from the 
TOMMY system (from WP2) have also been made available. 

 

Figure 6. Example of raw data entries uploaded to the CrackSense central repository for pomegranate  orchards in Greece 

3.3.3 Grape 
3.3.3.1 Israel 
Constant field information was fully reported. Soil composition, hormone treatment, and yield data are 
available for both 2023 and 2024. Stem water potential (SWP) measurements began in May 2023, and 
stomatal conductance was monitored from June 2023; both were recorded monthly until September 2024. 
Fruit-related measurements, including berry weight, total soluble solids (TSS), and additional traits, were 
collected monthly from July to September during both years. Daily measurements include maximum daily 
shrinkage (MDS) and trunk growth from January 2023 to October 2024, as well as soil moisture monitoring 
from January 2023 to November 2024. Fruit growth was also measured daily for most of 2023 and during 
selected months in 2024. Meteorological data were recorded daily and continuously across both years. 
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Figure 7. Example of the structured dataset submitted for vineyards (2023-2024) from Israel, following the standardized 

CrackSense data model for the tree-plot model. 

3.3.3.2 Greece 
Constant information on the field is available. Soil composition, hormonal applications, and yield is available 
for both 2023 and 2024. In 2023, stem water potential (SWP) and berry weight were measured in August 
and September, while in 2024 these parameters were recorded once per critical phenological stage. 
Stomatal conductance was not measured in either year. Daily meteorological data are available for both 
years, but no soil moisture and a few trunk growth data were collected in 2023. In 2024, soil and trunk 
measurements were taken once per critical phenological stage. No fruit size data are available for either 
year. Remote sensing data includes vegetation index values for all flight dates in both years. 

 
Figure 8. Example of raw data entries uploaded to the CrackSense central repository for table grape vineyards in Greece 

In addition to the processed datasets uploaded to the CrackSense FST database, raw data files from the 
TOMMY system (from WP2) have also been made available. 

3.3.4 Sweet cherry 
3.3.4.1 Germany 
For the 2024 cultivation season, the German pilot site reported a comprehensive dataset for sweet cherry 
monitoring. Constant field information was fully provided, including treatment type, year of planting, site 
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characteristics, and rootstock details. Yearly measurements included yield data and soil composition, 
covering all necessary parameters to support crack prediction modelling. No hormonal treatments were 
reported for this year. At the monthly level, detailed physiological measurements were collected. These 
included the SWP measured across several key phenological stages. Additional data on leaf mineral 
composition was also included, providing a robust physiological profile of the monitored trees. Daily sensor-
based measurements included meteorological data, soil moisture, and trunk and fruit growth dynamics, 
enabling high-resolution monitoring throughout the season. Remote sensing data, including vegetation 
indices, were reported for all relevant drone flight dates. These datasets provide essential spatial and 
temporal insights for model development. 

 
Figure 9. Example of the structured dataset submitted for sweet cherry (2023-2024) from Germany, following the 

standardized CrackSense data model for the tree-plot model. 

3.3.4.2 France 
Data was collected only in 2024. Field information is available. Yearly yield and splitting data were recorded 
in May and June. Stem water potential (SWP) was measured across phenological stages I-III, while stomatal 
conductance and leaf and peel mineral analyses were not performed. Daily meteorological data are 
available from April to June, but no soil moisture, trunk growth, or fruit measurements were collected. 
Remote sensing data, including vegetation indices and LiDAR measurements, are available for all flight 
dates, although LiDAR-derived PAI data are missing. 

In addition to the processed datasets uploaded to the CrackSense FST database, raw data files from TOMMY 
system (from WP2) have also been made available. 
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Figure 10. Example of raw data entries uploaded to the CrackSense central repository for sweet cherry orchards  in France 

3.3.4.3 Lithuania 
Only data from the TOMMY system (WP2) were collected in Lithuania, focusing on high-resolution fruit 
surface temperature monitoring. The raw data files have been uploaded and are accessible via the 
CrackSense FST database. 

3.5 Historical data for regional-scale models 
To support the development of region-scale models for cracking prediction, historical data from different 
regions in Israel, Greece, France, Lithuania, and Germany have been gathered using a harmonized structure 
(Table 8). This dataset includes static information such as plot identifiers, species, geographic location, and 
soil characteristics, as well as yearly agricultural practices, yield records, and field observations related to 
cracking. The standardized templates have been used to ensure consistency across crops, pedoclimatic 
conditions, and field conditions, enabling robust AI-based model training for spatial prediction at regional 
levels. The data were collected retrospectively from commercial orchards, covering diverse management 
regimes and environmental settings. This comprehensive historical dataset will serve as a foundational layer 
for training the region-wide Spatial Decision Support System (SDSS) models under WP4. 

Table 9. Structure of the historical data template used to collect plot-level information for regional-scale cracking 
prediction models across partner countries. 
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constant 

Feature name Description Example values 

PlotID 

specific location of a plot based on shape file, the plot ID is 
pointing to a row of relevant information on the plot within 
the shape file. 
PlotID together with Longtitude/ Latitude of plot center will 
allow to validate information and location of plot. 

- 

Plot Shape File The name of shape file to extract plot coordinates 

country_orchards.shp 
shape file comes together with several 
supporting files (cpg, dbf, prj, shx): 
country_orchards.cpg, country_orchards..dbf, 
country_orchards..prj, country_orchards..shx 

PlotID Column Name identification of PlotID within the shape file table - 

CRS 
Coordinate Reference System of shape file. 
should be constant and align to project standard: 
WGS84 (EPSG:4326) 

EPSG:4326 

Country Country name - 

Plot_long 
center location of the plot longtitude in global standard 
(CRS=EPSG:4326) 

34.61884752 

Plot_lat i 
center location of the plot latidude in global standard 
(CRS=EPSG:4326) 

31.48555794 

Locat ion 
Description of the plot location as an aid to locate the plot 
area on the country map 

Eastern to the Beit Eliezer neighborhood 

Species - Citrus, Sweet Cheries, Grapes, Pomegranates 

Cult ivar -  

Year of plant ing, year of 
changed plant ing 

Both are considered to produce the plot trees’ age. Changed 
planting is when a farmer decides to uproot all f ield and 
replant it. In this case, the latter is taken 

1990 etc. 

Rootstock 
Trees are built with scion graft ing operations on different 
rootstocks. 

Sour orange, Volka etc. 

      
Soil texture Soil texture estimated by farmers into classes 

Heavy, Medium, Light, and combinations like 
Light-Medium 

Clay [%] 
The actual precentage of clay in the soil, 
supporting information that can be converted to level of 
High, Medium or Low  

20, 14.3 

Water 
Type of water used to irrigate the field, 
supporting information that can be converted to watering 
categories like Fresh or Reclaimed water 

Fresh, Reclaimed, Well, Dam 
Fresh=Dam, can stay as informative, should 
converted to Fresh before used in models 

P water 
Purification treatment level of wastewater (reclaimed type) 
used for irrigation, the higher the level, the more purified 
water gets 

Primary, Secondary, Tertiary, or None when 
water is not wastewater 

Irrigation 
technique 

Gravity irrigation Irrigated orchard (yes/ no) Yes or no 
Localised irrigat ion type of irrigation system/ technique used drip, micro-sprinkler 

Yearly data 
Data source 

Survey plots as exact collected data, versus Farmer plots as 
answered by farmers 

S or F 

Year of the data collect ion 
the year of observation (hydrological year from October to 
September) 

2018-2019 

Watering 

Watering frequency 
According to the farmer report, the weekly frequency 
irrigated during the season, ordinal values according to the 
frequency. 

2, 3, 3-4 

Watering frequency period 
to allow entering watering of twice a month, or once a 
week. 

weekly, monthly 

Watering period Period of watering in months range e.g. July-September 7-9 

Water to Ha/  year Amount of water irrigated per Hectare 
In mm 
Liters = mm X 10,000 (Area of Ha in m2) 

 

Product  Name of Product  Gibberellin, NAA, DP, MAX, etc. 
Concentrat ion concentration percentage 5, 10 
Timing Which month treatment was applied e.g. March, June 3, 6 
Number of applicat ions How many times the treatment is applied 2, 5 

Girdling/Pr
uning 

Girdling Yes or no 1, 0 
Pruning Yes or no 1, 0 
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3.5.1 Israel 
3.5.1.1 Citrus 
Israel’s citrus historical dataset includes data from over 500 plots collected between 2018 and 2021 through 
a combination of field assessments by the research team and structured farmer surveys. For the 2023 and 
2025 seasons, additional data were gathered from a few dozen surveyed plots, respectively, along with 
approximately 202 plots (2023) and 190 plots (2024) from broader farmer surveys. Additionally, we 
surveyed 35 and 45 plots in 2023 and 2024, respectively. The historical dataset focuses on the 'Nova' and 
‘Or’ cultivars and includes detailed plot-level information such as year of planting or replanting, rootstock, 
planting density, and soil texture. Water availability parameters include purification type and irrigation 
techniques. Yearly records, available for a subset of plots, include the source and year of data collection, 
watering frequency and timing, and total irrigation volume per hectare. Agronomic practices such as girdling 
and pruning (including timing) are also recorded. Furthermore, the application of growth regulators (e.g., 
GA, NAA, DP, MAX), yield per hectare (tons/ha), and estimated fruit cracking percentage are documented. 
These parameters collectively support the calibration of regional-scale predictive models for fruit cracking 
by linking environmental and management data to productivity and cracking incidence outcomes. 

3.5.1.2 Grapes 
The historical dataset for table grapes in Israel includes data from 81 plots, collected during a single growing 
season to capture baseline regional variability. In addition, data were gathered from 15 farmer-surveyed 
plots in 2023 and 25 plots in 2024, expanding the spatial and temporal coverage of the dataset. 

The information collected includes key parameters such as year of planting, rootstock, planting density, 
irrigation method and frequency, water availability, and soil texture. Agronomic management practices, 
such as pruning schedules and the use of growth regulators, are also documented, along with yield 
estimates and fruit cracking occurrences when available. This dataset provides a valuable foundation for 
regional-scale modeling of cracking risk in grapes, supporting the development and validation of AI-driven 
Decision Support Systems tailored to local conditions. 

3.5.1.3 Pomegranates 
Regional data for pomegranate cultivation in Israel includes surveys from 80 farmer-managed plots in 2023 
and an additional 80 plots in 2024, ensuring continuity and regional representativeness across two 
consecutive seasons. 

Each survey plot includes data on planting year, rootstock, planting density, soil texture and clay content, 
irrigation source and technique, water availability, and agronomic practices such as pruning and girdling. 
Where available, applications of growth regulators (e.g., GA, NAA) are also recorded. Yield estimates and 
fruit cracking incidence are documented to support risk analysis. This dataset enables the integration of 
environmental, physiological, and management factors into regional-scale predictive models for cracking, 

Pruning t iming Pruning done in which season 1- spring, 2- summer, 3-fall, 4- winter 

Yield/Splitin
g 

Yield to Hac (for each specfic 
plot) 

Yield by Hac In Tons 

Est imated percentage of 
cracking per plot  

By estimating the number of cracked fruit on the ground per 
estimated yield based on a monthly visit in the plot  

% 

Timing of main cracking 
event  

During which visit (month) there was the highest number of 
cracked fruits on the ground, e.g. July 

7 

Fruit  size 
Fruit size influences susceptibility to cracking, the average 
fruit size should be entered 

Average size (mm) 

Rainfall 
Amount of rain during cracking period (between veraison 
and harvest for grapes) 
when possible provide full season rainfall monthly (mm) 

Volume in millimetres (mm) 
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contributing to the development of robust, location-aware SDSS tools. 

3.5.2 France 
3.5.2.1 Citrus 
France’s regional citrus dataset includes 26 plots cultivated with triploid mandarin hybrids. For each plot, 
comprehensive agronomic and environmental information is available, including the year of planting or 
replanting, rootstock, planting density, soil texture, and clay content (%). Water-related parameters are 
thoroughly documented, including irrigation type (gravity or localized systems), water-purification level, 
watering frequency and periods, and total annual water volume applied per hectare. Management practices 
such as girdling, pruning, and pruning timing are also recorded. Yield data (tons/ha), estimated fruit cracking 
percentage and its dominant timing, and fruit size metrics are included for each plot. Additionally, rainfall 
values are captured, and each data point is referenced with the corresponding year and source. This dataset 
provides a detailed, structured view of citrus production conditions in France, supporting the development 
of spatially aware fruit cracking prediction models. 

3.5.2.2 Sweet cherry 
France’s sweet cherry dataset is maintained by Ctifl and represents one of the largest long-term repositories 
in the project. It spans data from 1983 to the present, covering three major sites and including more than 
25,000 entries. Of these, over 2,800 entries relate to sweet cherry varieties with at least 10 recorded 
observations each and data related to fruit cracking. Notably, six key cultivars are highly represented in the 
dataset, with between 79 and 275 data points per cultivar. The dataset includes comprehensive records on 
cultivar performance, agronomic practices, environmental conditions, and cracking occurrence. While the 
database forms a valuable basis for regional modeling and varietal-level risk analysis, it is currently under 
review and flagged for future upgrading and harmonization. In addition, more recent datasets from private 
companies may be available to complement or update existing records. 

3.5.3 Greece 
3.5.3.1. Grapes 
The Greek regional dataset for table grapes includes 75 plots, primarily planted with Thompson Seedless, 
along with a smaller number of Crimson grapevines. Historical data were collected in 2017 and 2018, with 
additional data from 75 farmer-surveyed plots in both 2023 and 2024, ensuring consistent coverage across 
seasons. For each plot, detailed information is available on geographic coordinates, planting and replanting 
year, soil type, and clay content (%), rootstock, planting density (trees/ha), and total plot area (ha). Water 
management parameters include total water applied, purification method (P water), year of reporting, and 
irrigation interval (days). Agronomic practices such as pruning timing, girdling, and use of hormonal 
treatments targeting berry size and coloration are also documented. Production data include yield per 
hectare (tons/ha), estimated percentage of fruit cracking, and the timing of main cracking events. This 
dataset provides a robust foundation for regional-scale modeling of cracking risk and yield variability in 
Greek table grape cultivation. 

3.5.3.2 Pomegranate 
The regional dataset for pomegranate cultivation in Greece comprises data from approximately 50 farmer-
surveyed plots in both 2023 and 2024. For each plot, the dataset includes precise field coordinates and 
coordinate system, cultivar, year of planting or replanting, soil type, clay content, rootstock, planting 
density (per stremma), and field size (in stremma). Irrigation details include the water source, level of 
wastewater treatment, reference year, irrigation frequency per week, and total annual irrigation volume 
per stremma (in liters). Agronomic practices such as applied hormonal treatments, pruning months, and 
bark girdling are recorded. Production-related data includes final marketed yield, potential yield per tree, 
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exportable yield, and local market yield. The dataset also captures the estimated percentage of cracked 
fruit, the months when cracking predominantly occurs, and any additional stress events or anomalies 
affecting crop development. This rich dataset supports the training and evaluation of regional-scale cracking 
prediction models tailored to Greek pomegranate production systems. 

3.5.4 Lithuania 
  3.5.4.1 Sweet cherry 

The Lithuanian dataset for sweet cherry includes historical data from 74 plots, primarily derived from 
ongoing varietal and management trials conducted between 2021 and 2022. These plots form the core of 
the national sweet cherry collection and provide detailed records on cultivar characteristics, agronomic 
practices, and observed cracking incidence. In addition to the historical dataset, 19 farmer-surveyed plots 
from the same years further expand the coverage of commercial orchard conditions.  17 farmer-surveyed 
plots were added in 2023 and another 17 plots in 2024, contributing supplementary data on commercial 
practices and field conditions. The year 2025 experienced very harsh climatic conditions, during which the 
majority of fruits froze, and only 5 plots were added to the collection that year. Collected parameters 
include planting year, cultivar, pruning and irrigation methods, fruit yield, and cracking percentage. 
Together, these datasets enhance regional-scale understanding of sweet cherry production in Lithuania and 
support the calibration of cracking-prediction models adapted to local climatic and agronomic conditions. 

3.5.5 Germany 
   3.5.5.1 Sweet cherry 

Germany contributed data from 5 farmer-surveyed sweet cherry plots, providing insight into local 
production conditions and cracking incidence. For each plot, information includes cultivar, planting year, 
pruning practices, yield, and estimated percentage of fruit cracking. Although limited in number, these 
entries offer valuable real-farm observations to support the development of regional-scale cracking risk 
models and to complement larger experimental datasets from other countries. 

4. New CrackSense database and functionalities 
A new web-based database system was developed to enable the structured collection, management, and 
export of agronomic, physiological, sensor, and remote sensing data at the tree and plot levels. The 
database supports multi-year studies across different crops and countries and enables researchers to 
retrieve standardized datasets for further statistical analysis. 

The system is implemented using modern web-based architecture, with Laravel as the backend framework, 
MariaDB as the relational database management system, and React as the frontend framework. A key 
feature of the system is the ability to export filtered datasets in CSV/Excel format, facilitating 
interoperability with external data analysis tools. 

4.1 System Architecture and Data Flow 
The application follows a three-tier architecture. The frontend, developed in React, provides an interactive 
user interface that enables users to filter and query datasets by predefined criteria. The Laravel backend 
handles these requests through RESTful API endpoints, where input validation and query logic are applied. 
The backend communicates with the MariaDB database, retrieves the relevant records, and returns 
structured data to the frontend. Finally, the same queried dataset can be exported as a CSV file for offline 
analysis. The standardized schema and tree-level linkage ensure data consistency across study years, 
locations, and measurement types, supporting both current analyses and future project extensions. 

Each record in the database is associated with a unique Tree ID, which is automatically generated by the 
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system. This identifier ensures traceability across all data categories while reducing user input errors, since 
users do not need to enter it manually. 

Access to the platform is restricted through a user authentication and authorization mechanism based on 
email and password credentials. User authentication is handled by the Laravel backend, which manages 
secure login sessions and ensures that only authorized users can access the database querying and export 
functions. This access control layer protects sensitive experimental and sensor data from unauthorized use 
and supports controlled data sharing among project collaborators. By enforcing authenticated access, the 
system ensures data integrity, accountability, and compliance with standard data management practices. 

4.2 Database Schema and Stored Variables 
4.2.1 General Metadata 
General metadata is shared across all data categories and enables consistent identification and grouping of 
records. Each entry includes a system-generated Tree ID, crop species, country, optional variety, and study 
year. Supported crop types include table grape, pomegranate, citrus, and sweet cherry, each associated 
with specific countries. 

4.2.2 Soil Data 
Soil data are stored per Plot ID and study year and include both physical texture measurements and 
chemical properties. Soil texture is recorded at depths of 30 cm, 60 cm, and 90 cm, with sand, silt, and clay 
percentages stored for each depth. In addition, soil nutrient measurements include N, P, K, Mg, Ca, Na, B, 
and Cl. 

4.2.3 Yield and Fruit Cracking Data 
Yield-related data capture both total production and quality-related indicators. Stored variables include 
total weight, total fruit count, average fruit weight, and fruit cracking percentages, each calculated with and 
without statistical outliers. These measurements are associated with a specific study year. 

4.2.4 Horticultural Measurements 
Physiological data are linked to a study year and, where applicable, a specific date or phenological stage. 
Leaf and peel mineral content measurements include macro- and micronutrients such as N, P, K, Mg, Ca, B, 
Fe, Zn, Mn, and Cu. Water stress indicators include stem water potential (SWP), stomatal conductance, and 
their corresponding standard deviations. Plant area index (PAI) is also recorded. 

4.2.5 Sensor Data 
Sensor-derived data are stored with a study year and date and cover multiple measurement domains. Tree 
sensors record metrics such as maximum daily shrinkage (MDS), daily trunk growth, and accumulated 
growth. Fruit sensors include growth rates and accrued growth. Soil moisture sensors record volumetric 
water content at depths of 15 cm, 30 cm, 45 cm, and 60 cm. Weather sensors capture environmental 
conditions including air temperature, dew point, vapor pressure deficit (VPD), relative humidity, wind 
speed, air pressure, rainfall, and reference evapotranspiration (ET₀). 

4.2.6 Remote Sensing Data 
Remote sensing data are stored per study year and date and include vegetation indices such as NDVI, SAVI, 
EVI, MSAVI, GNDI, NDRE, IPVI, SIPI, OSAVI, CI, and DVI. Thermal indices include the crop water stress index 
(CWSI). Spectral band reflectance values and canopy structure metrics such as projected area, LiDAR-
derived PAI, canopy area, and digital elevation model (DEM) values are also included. 
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4.2.7 Frontend Data Query and Export Interface 

 

Figure 11. : React-based frontend interface allows users to filter datasets by species, country, variety, data type, and 
study year before querying the database. 

The frontend interface allows users to define both general and specific query parameters. General 
metadata filters include crop species, country, and optional variety, while specific filters will enable the 
selection of data type and temporal range, such as study year. This design ensures that users retrieve only 
relevant subsets of data, reducing unnecessary data handling and improving usability. 

Once the query parameters are defined, the results are displayed in a tabular format populated directly 
from the database. 
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Figure 12. Tabular visualization of retrieved soil data per Tree ID, including soil texture variables at multiple depths, with 
functionality to export the results as a CSV file. 

The results table provides a structured view of tree-level data, including metadata and measured variables. 
An Export CSV function allows users to download the displayed dataset in an Excel-compatible format, 
ensuring consistency between the visualized and exported data. 

5. Conclusions 
During the second and third years of the CrackSense project, significant progress has been made in the 
collection, structuring, and centralization of data required for cracking prediction modelling. 
Comprehensive tree-, plot-, and regional-scale datasets were collected from all experimental and pilot crops 
and countries following a harmonized structure. These datasets capture physiological, environmental, 
agronomic, and remote sensing variables essential for modeling cracking incidence and yield variability. All 
cleaned and standardized datasets have been uploaded to the updated CrackSense database, which now 
supports advanced filtering and export functionalities to facilitate model training and decision support. 
Historical datasets from commercial and research plots were also gathered to support regional-level 
predictive modeling. The structured data collected and reported under this deliverable have already been 
used to develop AI-based models as described in D3.5. They will serve as a foundation for the 
operationalization of the Spatial Decision Support System (SDSS) in WP4. This deliverable ensures that the 
data backbone for AI-driven fruit cracking prediction is complete, interoperable, and accessible for further 
analysis and platform integration. 
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