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Introduction

• The Geomagnetic Induced Current (GIC) Index

• Modeling GICs and pipe-to-soil potentials (PSPs)

• Space Weather Application Programming Interface (API ) 

• Example interfaces using the API for pipeline and power 

networks



GIC Index Time Series

• Time series plot of the GIC index at Canberra during the geomagnetic storm 

on September 07-08 2017.

• The GIC index is calculated from magnetic field data and it is used to model 

the geoelectric field. 



GIC Index Map

GIC index map for the 

Australian region 

during a quiet period 

on November 12, 

2017. The map 

displays contours of 

the GIC index 

magnitude with an 

overlay of the GIC 

index vectors.

Colour Scale:

Green – No risk

Yellow – Low risk

Orange – Moderate risk

Red – High risk

Dark Red – Extreme risk



Australian Oil & Gas Pipelines 



Modeling Pipe-to-Soil Potentials

Pipe-to-soil potentials (PSPs) 

on a long pipeline, with and 

without an insulating flange 

(From Boteler, 2013). 

a. Measurements on the 

Norman Wells-Zama 

pipeline.

b. Results from model 

calculations for an electric 

field of 1 V/km parallel to 

the pipeline.

b.a.



Modeling Pipe-to-Soil Potentials

Calculated GIC and pipe-

to-soil voltage profiles in 

the Finnish-Russian 

natural gas pipeline as 

functions of the distance 

measured along the 

pipeline. The geoelectric

field is spatially constant 

and eastward  with a 

magnitude of 1 V/km. 

Modeling requires 

knowledge of the electrical 

properties and geometrical 

structure of the pipeline.

(From Pirjola et al., 1999).



Comparison of PSP with Electric 
Field Parallel to the Pipeline



PSP Modelling Results



Space Weather API

• The Space Weather API provides access to near real-time data from the

SWS section of the Australian Bureau of Meteorology . This API is under 

development. We have made it available for testing and to seek feedback.

• The API currently includes the following data:.

– the current K index for the Australian region or for one of the observing sites

– details of any magnetic alert current for the Australian region

– details of any geophysical warning currently active for the Australian region

– details of any aurora notice (alert, watch, outlook) current for the Australian 

region



Space Weather API

Data can be obtained using an HTTP POST request to the appropriate URL. An API key and 

any relevant options must be included in the request body. The request body and the 

response are in JSON. The character encoding is UTF-8. 



Response Example – Time Series

Request: 

• Date & location

Response: 

• Time series of GIC voltage or 

current for that date & location.



Example Interface 
Modelled PSP Time Series



Response Example – A Snapshot 
in Time

Request: 

• Date, time & network/section

Response: 

• GIC voltage or current at each 

station/location in the 

network/section for that date 

and time.



Example Interface – Power Network



Future Plans

• Finish implementing the pipeline and power network 

models.

• Test the models with measured data.

• Add the new GIC data products to the Space Weather API.
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