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Ice core research: ice as climate archive

Workflows in ice core research

Compilation of ice-core data from different 
sites/years

• Numerous core drillings and processings
(logging, cutting) and data analysis steps
(dating,…)

• Various measurements on core segments

Nature, 2023



Ice sample repository

40 years of ice sampling @AWI

Core cutting scheme (EGRIP S1)

Sample types:
Icecores: Deep Ice cores (<4000m) few years
operation + Firn cores (< 200m) weekly operation
Snow cores (<8m) daily operation
Snowpit samples (<3m) daily operation
Discrete samples (< 0.1m) daily operation

Horizontal cross section

Helm et al., 2014

Workflows in ice core research



Ice core research: typical workflow
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Daily problems

• What kind of samples do we have collected/ are still available? 
• Where are these samples? 
• How do we get access?

• Overloaded AWI-ice-storage/lab room! 

• Do we have data related to these ice samples?
• Where are the data („personal disk space…, personal contact“)? 
• How do we get access?

• Who is responsible for which box, ice, data? 

Workflows in ice core research



Sample and data management platform

IDEA

Tasks/ specifications:

• Box management with personalized requests

• Migration of (old/recent)
• box data sets
• meta data information (Long,Lat,date,project, campaign, responsible,…)
• cutting and logging information
• measurement data sets
• data analysis/software

• User-friendly search queries
• map selection, core viewer,
• downloads of results

• Expandable for new functionalities



Simplified data model Project
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LinkAhead
contains records

External file
system

contains data files

Virtual machine

Python client WEB-interface
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External filesystem for data files

Campaigns
(Expeditions)

Samples
(Icecores, snowcores, 
snowpits, discrete samples)
Additional campaign information

Measurement data
Logging protocols
Cutting protocols



iceDB-LinkAhead

User Case 2 Lab Scientist
Query / shortcuts (slice)
Mapviewer (slice)
Select Box (slice)
Borrow Boxes (slice)
Return Boxes/ loan (slice) 

User Case 1 Field scientist
Expedition Template (slice)
PythonScript Curator
Select all collected samples of campaign xy (slice)

User Case 3 Scientist as data provider
External Filesystem (slice)
Measurement entry (slice)
DataCrawler Curator

Query

Map

Front page of iceDB



(Lab) Scientist: shortcuts



(Lab) Scientist: meta data / core viewer

Core Viewer (visual overview samples/measurements)



(Lab) Scientist: meta data – sample link



(Lab) Scientist: Mapviewer - icecores



(Lab) Scientist: Mapviewer-measurements



(Lab) Scientist: Box search



(Lab) Scientist: Box search



(Lab) Scientist: Borrow boxes



(Lab) Scientist: Loans



(Field) scientist: expedition sheet



(Field) scientist: sample overview



(Data provider) Scientist: ext. filesystem



Curater: Data crawler



Data provider (scientist): measurements



iceDB statistics

USER (current status)
40 user @AWI-Glaciolgoy

• 20 active
• 10 with full rights

20 user extern @AWI sea ice/geology/biology
10+x international cooperation partner

REPOSITORY (current status)
~ 100 ice cores
~ 5000 sample boxes
~ 20000 records

ACTIVITIES per year
150 box loans
1 (large) Core processing
2 field campaigns (new ice)
X measuremt data generation (limited overview)
Y old data sets (no overview)



Pros and cons of iceDB

7 PROS:
• Meta-data requests! (easy to find: „find xy“)
• Measurement data requests (easy to find: „find xy“)
• Geo-referenced/ measurement-referenced data screening (map and coreviewer!)
• Ice storage facility management (loan and box history, responsibilties)
• Sample box search (based on content-text)
• High potential of query language (helpful in finding sample boxes, in organizing big processing

events) 
• Easily to expand and adjust to new demands (tags, storageareas, images,

measurementtypes,…)

6 CONS:
• Setting up sample-subsample references is much too complex in relation to box content

entries if lots of changes have to be documented (core processing situation)
• Necessary changes can be easily forgotten (no overview, no clear workflow)
• Data crawler proves to be error-prone, multiple runs are necessary
• Pangaea entries are not visible in search requests (some measurements are not documented)
• Migration of measurement data is way too complex
• Request performance works too slowly!



Outlook

Problems with iceDB to tackle in future:
• Need to increase the acceptance for working with iceDB in 

Glaciology-section
• Low-thresholds for data migration

• AI support for data migration?
• Low-thresholds for some simple appearing requests

(references <-> content text)
• How can we speed up the switch from content-text to

relational references?

How shall we organize ice core research in future? 
• Always with iceDB - Traceable, documentable?
• How can iceDB be connected with other

repositories/platforms? (AWI O2A, Pangaea,…)



Thank you for listening!


