A comparison of scale-dependent Joule heating rate
estimates from two sefs of sounding rocket measurements In

disturbed auroral conditions
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* The contribution of electric field variability to high-latitude Joule heating estimates has been studied in I l ° o M
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* The small-scale variability 1s most important near auroral structures, and becomes increasingly important
as the resolution of the heating calculations are degraded.

* Electric field structure on scales down to 5 km contributes significantly to the overall Joule heating.

* For 20 km resolution, the heating 1s consistently underestimated by up to 50% compared to the
instantaneous heating.

* The neutral wind field was shown to be relatively constant throughout the observation regions, while the
clectrodynamic parameters vary significantly on the scales considered here.

* Asin JOULE-1, each pair included an instrumented
and chemical tracer rocket.
* The rocket pairs were launched along similar
e e e e trajectories in this case to observe the temporal
evolution of the electric field.

Figure 6 (above): RGB keogram from the Poker Flat ~ * The Kp index reached 4 on the day of the experiment
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Figure 2 (left): Trajectories and altitudes of
the data coverage for the two JOULE-1
instrumentation rockets.
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Figure 3 (right): Neutral ol | Ll ol | | underestimation of the heating, but the rocket data specifically show that to accurately estimate the Joule
wind componen.ts derived 125] sl sl _ heating rate, measurements or models need to be able to resolve the electric field on scales down to 5 km,
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