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A prototype platform for mapping heterogeneous 
metadata of the three domains health, environment and 
earth observation: the MetaMap³ project



• Environment plays an increasingly important role for human health

• Environmental epidemiology: 

→ Quantify human exposures and assess health effects by linking 

health data from cohorts with environmental and earth observation data 

• Efficient linkage is crucial, esp. with increasing amount of data

• Harmonized metadata standards that allow routinely merging are lacking

• Health domain: Most schemas and standards clinically oriented and 

cannot be directly transferred to epidemiological cohorts 

Background and Motivation



• Generation and enrichment of interoperable 

metadata for exemplary data of our 3 domains 

• Health (HMGU) 

• Earth & Environment (UFZ) 

• Aeronautics, Space & Transport (DLR) 

• Mapping of the respective metadata to be       

jointly queried and searched 

• Integration into HMC framework

Objectives 



AST: DLR



DLR use case: land cover 
• German-wide data for 2015

• Available at DLR‘s Earth Observation Center 

• NFDI4Earth, GDI-DE, INSPIRE

• API‘s to Geoportal (Bund), GEOSS 

(NASA),…

• Based on GeoNetwork (OpenSource & 

Standards)

Already FAIR !

https://geoservice.dlr.de

https://geoservice.dlr.de/catalogue


• ISO-19115

• XML File

DLR use case: 
metadata standard



E&E: UFZ



UFZ use case: Drought Monitor
• Daily information on drought and 

soil moisture, several parameters: 

• Topsoil moisture, total soil

moisture, plant-available water

• Availability: daily, 1951 - present

• Format: netCDF
(Network Common Data Form)

• Several parameters at several

locations at several timepoints

www.ufz.de/mhm

https://www.ufz.de/index.php?en=37937

https://www.unidata.ucar.edu/software/netcdf/

FA, only partly: IR

http://www.ufz.de/mhm
https://www.ufz.de/index.php?en=37937
https://www.unidata.ucar.edu/software/netcdf/


• Conventions for CF (Climate and Forecast) 
metadata

• Designed for processing and sharing of files 
created with netCDF API

• Standard-like status (e.g. in atmospheric 
and coastal research)

• No established convention for netCDF
headers at UFZ (in progress)

• Geolocation not fully written into header

• Convert into xml format using e.g. R 
geometa

UFZ use case: CF Metadata Conventions



HEALTH: HMGU



HMGU use case: Birth Cohorts

GINIplus LISA

Population-based

N=5991

Recruitment

1995 – 1998

Munich and Wesel 

Population-based

N=3094

Recruitment

1997-1999

Munich, Wesel, 

Leipzig, Bad 

Honnef 

https://www.gini-studie.de/ and https://lisa-studie.de/

https://www.gini-studie.de/
https://lisa-studie.de/


15 years
Total: 3,198

Birth
Intervention
München: 1,165
Wesel: 1,087
Observation
München: 1,784
Wesel: 1,955
Total: 5,991

2 years
Total: 4,354

4 years
Total : 4,011

6 years
Total : 3,878

10 years
Total : 3,317

1 year
Total: 4,671

3 years
Total: 4,194

20 years
Total: 2,633

including

physical examination:

Follow-up timepoints:

COVID (23y)
Total: 1,790

25 years
Ongoing

GINIplus, n=5,991          Birth     1       2    3    4      6          10        15          20         23       25

Metadata stored in .xlsx variable list

(questionnaire + measurements):

115 Excel sheets, N of variables  ca. 15,500

HMGU use case: GINIplus
partly: FA, but not: IR

https://www.gini-studie.de/ and https://lisa-studie.de/

F: via website

A: contact PI

→ Improve FAIRness!

https://www.gini-studie.de/
https://lisa-studie.de/


STUDY POPULATION

DATA 

COLLECTION 

EVENT

DATASET

VARIABLE ANNOTATION

1       N

N       1

1       N

1      

N

1      

N

Granularity
Catalog / 

platform
Standard / schema

Study 

Population

Data collection event

Dataset

Variable

NFDI4Health

StudyHub

NFDI4Health Metadata Schema

DOI: 10.4126/FRL01-006431357 

Maelstrom

Study

Data collection event

Dataset

Variable

Geonetwork

ISO19115

Maelstrom

• High Granularity of cohort metadata

• 1:N relationship of data and its metadata

EPI cohorts: Identify standards & services

Adapted from Bergeron J et al.

https://doi.org/10.1371/journal.pone.0200926

https://doi.org/10.1371/journal.pone.0200926
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Mapping
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Mapping strategy

• Main mapping criteria: spatial and

temporal coverage

• Mapping platform: GeoNetwork*

• Catalog application to manage 

spatially referenced resources 

• Provides powerful metadata editing 

and search functions 

• Interoperable via REST API 

• Interactive web map viewer

• Used in Spatial Data Infrastructure 

initiatives worldwide

* https://geonetwork-opensource.org/

https://geonetwork-opensource.org/


• Instance hosted on HMGU test server 

→ Cyberattack 15.03.2023!

• Records can be validated

• Catalog administrators can 

configure validation levels



Catalog 

starting page



Catalog list view



Catalog list page

UFZ use case: 

drought monitor



HMGU use case: 

GINIplus COVID-

19 questionnaire



GINI & LISA change of residences

→ Add to



GINI & LISA: Maelstrom categories

• ~15,000 variables classified 

based on the Maelstrom 

Research Taxonomies

• Dendrogram of the LISA 

cohort variables from 

baseline to 20-years follow-up



Summary & Conclusion

• Prototype for mapping set up

• Joint standard: ISO19115

• Use cases converted and 

uploaded

• Health metadata enriched

• Uploaded into NFDI4health

→ FAIRness improved

→ Jointly querying and 

searching now possible



Outlook

• Set up new VM with Geonetwork instance

• Add further datasets

• Utilize filter

• Make available to HMC

We are open for additional (meta-)data!



Email: kathrin.wolf@helmholtz-muenchen.de

Thanks for your attention! Questions??? 

mailto:kathrin.wolf@helmholtz-muenchen.de
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