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Jumpstarting research and reusable Machine Learning workflows 



“…enable Findable, Accessible, Interoperable 
and Reusable (FAIR) agricultural data to 
accelerate innovation and increase the 
profitability and sustainability of Australian 
agriculture”

Our shared mission

AgReFed



AgReFed – Overview



Retrieve — automatically access geospatial 
and soil data sources, minimal handling of 
individual APIs (software takes care of it)

Process — filter, mask, reduce and convert 
data

Analyse — download data as GeoTIFF and/or 
tidy data frames for use in additional 
modelling and machine learning workflows

Enable researchers to:

AgReFed Data-Harvester



Soil Data

• Organic 
Carbon

• Depth of 
Soil

• Clay

• pH

• …

Climate Data

• Rainfall

• Temperature

• Evaporation

• Drought

• …

Satellite Data

• Sentinel, 
Landsat

• Vegetation

• Surface 
Reflectance

• Water

• …

Terrain

• Elevation

• Slope, 
Aspect

• Landscape

Radiometrics

• Gamma

• Thorium, 
Uranium

• …

AgReFed Data-Harvester – Data Layers
Australian:

Bonus:
Google Earth Engine Integration



SPATIAL

• Point data extraction/spatial 
buffering  from images

• Raster alignment and 
transformation

• Conversion of coordinate 
reference systems

• Polygon extraction

• Masking (e.g. cloud-cover)

TEMPORAL

• Temporal aggregation and stats

• Temporal interpolation

• Temporal “buffer” kernel 
functions

Spatial-Temporal Processing



Settings 

YAML 
configuration 

file

Input file and 
feature names

Spatial and temporal
settings: bbox, 
dates, resolution, ...

AgReFed Data-Harvester – Automation



Temporal 
aggregation methods: 
monthly, weekly, 
daily mean,...

Data layer selections:
Landsat, Terrain, SLGA,..

Settings 

YAML 
configuration 

file



Settings - Edit YAML using interactive widget

AgReFed Data-Harvester – Automation



Settings - Edit YAML using interactive widget

AgReFed Data-Harvester – Automation



Workflow

Validate API Access Process Finalise

harvest()



YAML

Validate

Asserts

Error

1. Validate input variables before pre-processing



YAML Generate
API queries

Retrieve data

API Access

Asserts

Local
Cloud
APIs

Error

1. Validate input variables before pre-processing

2. Download/identify geospatial assets

Validate



YAML Generate
API queries

Retrieve data Data

API Access Process

Asserts

Local
Cloud
APIs

Temporal/spatial 
processingError

1. Validate input variables before pre-processing

2. Download/identify geospatial assets

3. Image composition/reduction in space-time

Validate



YAML Generate
API queries

Retrieve data

Extraction

Data

API Access Process

Asserts

Local
Cloud
APIs

Temporal/spatial 
processingError

1. Validate input variables before pre-processing

2. Download/identify geospatial assets

3. Image composition/reduction in space-time

4. Extract samples and finalise data outputs

Validate



Data-Harvester eeharvest dataharvester

APIs and Python Frontend Google Earth Engine API R package

Three (3) products (so far…)



dataharvester

R package











“Developing reusable 
workflows for machine 
learning to understand 
agriculture systems and 
their uncertainties.”

Probabilistic 
Soil Mapping 

and Data 
Cubes

Spatial-
Temporal 

Models under 
Uncertainty

Auto-Feature 
Importance 

Analysis

AgReFed Data Cube: machine learning



AgReFed Data-Harvester: Summary

Flexibility by modular design.

High-level access via notebooks: easily editable and readable, automated and 
reusable workflow to retrieve and transform data into ready-made dataframes

“Under-the-hood” Python modules: for experienced users and open-source 
developers

API encapsulation and extensions: one module per API handler; enables easy 
addition of new APIs to Data Harvester with example templates.

Flexible deployment: any cloud infrastructure or local machine

https://sydney-informatics-hub.github.io/geodata-harvester/



Point of Contact:

Januar Harianto

januar.harianto@sydney.edu.au

Sebastian Haan

sebastian.haan@sydney.edu.au

mailto:januar.harianto@sydney.edu.au
mailto:januar.harianto@sydney.edu.au


Questions?
Discussion Points

• Best practices in data sharing to power future 
reusable workflows and modern data-pipelines

• Preferred API methods for spatial-temporal data 
exchange

• Metadata and licensing for data pairing and 
derived data

• …

https://sydney-informatics-hub.github.io/geodata-harvester/


