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How is the FEWS Open archive used at BOM?
• Archive has been used operationally with HyFS since 

commissioning in 2015, developed by Deltares in 
conjunction with BOM

– Data from FEWS database is automatically 
archived once a day

– Data stored on archive as flat files
– Stand Alone and Operator Clients can read and 

write data from / to archive, and seamlessly 
integrate archive and database data 

– Administered via web Console
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Two key archive use cases:

1. Hold the data that were available at the time for the Bureau in developing flood 
forecasts and warnings

2. Hold quality controlled data for later use in model development, calibration, and 
training exercises 

The archive is NOT a backup service!



What is stored in the HyFS archive?

• Stores datasets generated and used in HyFS
• Archive data has defined finite lifetime
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Data type Lifetime

Observed 2 2 years

Simulated 7 years

External forecast (surge and 
NWPs) 2 1 year

Issued and provisional 
forecasts permanent

Messages (forecaster notes) permanent

Configuration permanent

Rating curves permanent

Tagged events 1 (flood, historic 
and WaterCoach) permanent

Calibration reports permanent

1 After expiry, data are removed from the 
archive unless they are retained as events

2 Observed and external forecast data are 
archived permanently elsewhere in the Bureaue.g. observed data are archived per-catchment once a day



Retaining events in the archive

• Forecasters tag periods of interest for 
certain areas (e.g. river basin, all Australia) 
so that important data can be 
permanently stored in the archive and 
retrieved long term
– Historic event: observed timeseries
– Flood event: observed, external 

forecast, simulated timeseries, and 
model modifiers

– WaterCoach event: observed and 
external forecast timeseries
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Archive data searchable / 
downloadable from HyFS clients

e.g. historic events 
can be overlaid 

during developing 
flood events for 

historical context



Archive pain points for the BOM

• Safely adding new data to the archive
– e.g. adding new models / catchments requires:
▪ Importing timeseries to a Stand Alone client
▪ Export from Stand Alone client to NetCDF files
▪ Manual copying of NetCDF files to archive server by IT team

→ many possible points of failure

• Quality controlling data on the archive
– There are many different ways / places to QA / QC data within the HyFS ecosystem – we 

want one point of truth (this can't be solved with just the FEWS archive, but it is an 
important part)



Proposed new functionality

1. Store both Raw and Quality Controlled imported time series on the archive
– Want to know what data, and what QC, were available at a given time

2. Perform Quality Control on time series from Operator-Client and Stand Alone, then upload 
and merge to the archive

– Use one process for QC, whether current or historical data
– (Potentially) leave a paper trail about what QC was done and when

3. Add new time series to Stand Alone database, and upload directly to archive
– Greatly simplify adding new data to the archive, in particular during new model 

development and review



Storing both Raw and QC time series on archive

• On import, copy transformation 
module copies imported 
observed time series as Raw

• Raw observed timeseries have a 
special filter in Data Viewer, and 
are read-only

• Raw timeseries are written to 
archive as NetCDF files on 
import



Use case 1: daily QC in OC (data in HyFS database)

• Forecaster manually 
corrects observed time 
series in HyFS OC Time 
Series Display in near 
real time

• Clicking Save in Time 
Series Display 
immediately uploads 
the data corrections to 
HyFS Archive (OC only!)

• Corrections are stored 
in an XML file on the 
archive
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Use case 2: ad-hoc QC in the SA
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edits

new data

• Forecaster populates SA database with 
data from archive and manually corrects  
/ adds timeseries in HyFS SA Time Series 
Display

• Forecaster opens Archive Display and 
selects new Upload to Archive tab, using 
Check availability in catalog functionality

• Edits to time series that already exist in 
the archive are stored as XML

• New time series that do not exist in the 
archive (including adding observations 
previously missing) are stored as new 
NetCDF files with accompanying XML 
metadata



Merging of QC data on the archive

• New Archive Export Merge module contains a new activity 
to merge the edits contained in uploaded XML files with 
existing archived NetCDF files

– Can be scheduled or run manually (e.g. by forecaster 
immediately after upload)

• Merge activity:
– updates the (QC) NetCDF files in archive with values, 

validation flags and comments in uploaded XML
– merges new NetCDF files with existing (QC) NetCDF files 

in archive
• The combination of the upload and merge functionality 

also provides us with a convenient way of adding large 
amounts of new data to the archive…
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Use case 3: adding new timeseries in SA (bulk 
upload)

• Developer populates SA database with 
data imported from files, and manually 
corrects timeseries in HyFS SA Time Series 
Display

• Forecaster opens Archive Display and 
selects new Upload to Archive tab, using 
Check availability in catalog functionality
– New time series that do not exist in the 

archive stored as NetCDF with 
accompanying XML metadata

– Merge activity merges in new NetCDF
data to QC NetCDF files, and / or 
updates existing QC NetCDF with edits 
from XML where overlaps occur

• Process can be repeated, with edits to 
already uploaded data stored as XML, and 
new time series stored as NetCDF
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Uploaded NetCDF files are automatically 
generated: parameter_timestep_scalar.nc

All series with same parameter will be 
merged in one file: NetCDF will therefore only 

have one parameter and multiple locations

Merge activity subsequently generates / 
updates QC NetCDF files by area



Next steps

• Work through more use cases and implementation 
details
– How do we guard against uploading of incorrect 

data?
– How much can we automate? 

• Test functionality on live development archive server
• Trial with BOM users:
– Forecasters for QC and post flood activities
– Model developers for adding new models

• Further reading on the Deltares Open Archive:
https://publicwiki.deltares.nl/download/attachments/11
2167190/DeltaresOpenArchive_Design.pdf?version=1&
modificationDate=1427763119000&api=v2
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https://publicwiki.deltares.nl/download/attachments/112167190/DeltaresOpenArchive_Design.pdf?version=1&modificationDate=1427763119000&api=v2


Greg Keir (greg.keir@bom.gov.au)

Thank you

Any questions?


