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Introduction

 The Bureau of Meteorology is a 24/7 operational agency that cover weather,
climate, ocean and space weather services for Australia

» The Bureau plays a critical role in number of sectors including emergency
management, energy, resources, agriculture and water.

8 - An official weather app for access to hourly and 7-day forecasts, radar and
o))  warnings - wherever you are

* My role: Scientific Software Engineer

« Team: Water Models Team

* Project: eReefs

The Bureau of Meteorology
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Objectives

* Develop a system to run the largest hydrological model in
the southern hemisphere

* Deploy large-scale water quantity and quality models
developed for the GBR catchments to AWS:

» Operationalisation of the high spatiotemporal resolution
Grid-to-Grid (G2G) model

« Operationalisation of water quality models for all gauged
and ungauged rivers

 Daily updates of real-time observation and modelled
flow, and water quality data

* Develop a workflow to generate and deliver daily data to
customers in Near Real-Time

* Provide a portable solution where production generation
and data modelling tasks can be run outside of the Bureau

The Bureau of Meteorology
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How to sync real- How can AWS

time data between access and modify

internal Bureau the same data?
systems and AWS
daily?
LN
Il”

How to create a re- How to quickly
deployable system we develop a solution
can transfer ownership given time
of to partner agencies constraints
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Bureau Data Hub

* Point Observation Inputs
« Hourly Rainfall Observation Data

» Hourly Streamflow Observation Data

* Forecasting Inputs:
 Daily Gridded Rainfall data

 Daily Potential Evapotranspiration (PET)

data
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Systems solution
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AWS ECS

Amazon EFS

MWAA

AWS ECR

Creates and
provisions
resources

Terraform Infrastructure Set Up
Terraform IAC



CIl/CD Deployment Workflow

Writes DAGs
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AWS System Architecture e
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End-to-End System Workflow

Bureau AWS System
Data Hub
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Deployed System
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Deployed System

A g2g - Grid - Airflow
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Summary

« AWS and MWAA for the underlying infrastructure
 Airflow for orchestration and monitoring

« Utilisation of S3/EFS storage solutions

« Containerisation of data processing and modelling tasks
« GitHub Actions

 Portability achieved through Terraform IAC




Reflections

« How Airflow compared to other workflow tools
« Consideration of adopting FSx for Lustre

» Use of Direct Connect

 Leveraging Terraform earlier

« Separation of environments for dev and test
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Thank you

Michael Pegios — michael.pegios@bom.gov.au
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