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Initial thoughts

• Low-latitude location of Hokkaido should be advantageous 
for detection of PJ within SAPS flows, very fast streams 
outside the auroral oval  

• Does Hokkaido see fast flows?

• If yes, do these flows show detached PJ features?

• Earlier I looked at fast flows seen by the King Salmon (KS) 
SD radar –close to Hokkaido FoV. I concluded that King 
Salmon sees fast flows at the equatorward edge of the 
oval. These flows were setup by the subtorm-related 
electrodynamics.  Difficulty was that the KS  radar cannot 
detect any echo below ~60 deg. So, is Hokkaido luckier?



FoVs of Hokkaido, King Salmon 
and Kodiak SuperDARN radars



Hokkaido echo statistics for 
March/07 and April/07, beams 4,5,6

In beams 4In beams 4--6, 6, dusksideduskside echoes are quite frequent comparing echoes are quite frequent comparing 
to other types, ~ 5% of the timeto other types, ~ 5% of the time
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Point #1: Hokkaido dusk echoes 
minimum latitude depends on Kp



Point #2: Typical velocity of Hokkaido 
dusk echoes is very low

At the best, we have 
150 m/s



Hokkaido: April 1, 2007
Unusually high-velocity dusk echoes

Are these PJ flows, streams  outside the auroral oval?



Idea on SAPS  
from Galperin
(2002):

SAPS is often 
enhanced after a 
subtorm onset



Magnetometer records, 
Canadian Sector



Magnetic H 
component 
over Alaska



Multiple substorm onsets over N America



Hokkaido, Apr 1, 07:
Fast flows and substorm onsets 

1 2 3 4



Onset #4



King Salmon: April1, 2007, along L 
shells, low-velocity E-region echoes



Kodiak: April1, 2007, large 
flow angles, E-region echoes



Conclusions from radar data

• Hokkaido detected very fast flows with a 
delay of ~30 min after the substorm onset

• Similar velocity enhancements were seen 
by King Salmon

• Fast flows were not seen by Kodiak; it 
looked perpendicularly to the flow and had 
E region echoes that are usually slower 
than ExB



Is the observed high-velocity flow 
channel  PJ?

• We need to establish where the 
equatorward edge of the oval was 

• As no optics available, we considered 
DMSP data

• Unfortunately, at the time of high-velocity 
echoes DMSPs crossed the auroral oval at 
earlier MLT times, but still not very far 
away



Hokkaido sees broad flow channel, but misses more 
intense equatorward edge. Observations after onset #3 
prior to onset #4



Hokkaido missed PJ set after substorm #3 
(07:00 or 06:30)



Signatures of PJ seen by Hokkaido at 09:06UT?

DMSP track



Conclusion for April 1st case

• The fast flow was clearly seen at the 
equatorial edge of the auroral oval and 
perhaps there were signatures of PJ at 
lower latitudes



Is this event exceptional?

• We scanned through the entire database 

• Yes, this is a very special event, although other 
ones, less intense, occur once in a while. Their 
nature is not so clear

• Let we consider another event, July 14, 2007. It 
seemed similar to the April 1st event



Another event: July 14, 2007
Strong magn. activity, Alaska

First Onset



July 14, 2007: Is this pre-substorm
westward flow intensification?

Strong magn. activity, Alaska

Onset?



We hypothesize that in this event 
the fast flow was associated with the 
growth phase of a substorm, and not 
with after-substorm processes. The 
effect has been reported in past 
SuperDARN observations



July 14, 2007

DMSP



High-Lat Fast Flow Event: Sept 14, 2007
Alaska: Low mag. activity

DMSPs show auroral-type flow at 
high latitudes of > 67 deg

Gillam Alaska

Not clear who was the driver of this flow intensification 



Conclusions

• Occasionally Hokkaido detects fast dusk flows with velocities up to 1 km/s 
(beam 6 is the best, no information is usually available for beams >7) 

• The fast flows are seen at the equatorward edge of the auroral oval; no 
cases with clear-cut detached flow channels outside the auroral oval have  
been identified so far 

• In April 1st event, the flow occurred after the substorm onset in nearby 
auroral zone area, to the east from the Hokkaido FoV. The delay is ~30 min. 
This is consistent with Galperin’s views. In this case, Hokkaido sees the 
same phenomenon what we reported with the King Salmon radar, except of 
at lower latitudes

• In July 14 event, the enhanced flow well might be the westward 
enhancement prior to a substorm

• There are at least two scenarios of high-velocity occurrence for Hokkaido. 
Which one works and when requires a tedious investigation on an event-by-
event basis. 



The end of the story



IMF and substorm triggers



July 14, 2007: Hokkaido sees 
equatorward part of the flow band

DMSP



July 20, 2007: 
Hokkaido sees 
equatorward part 
of a broad flow 
band, no PJ

1 2

1 2

DMSP



Oval and PJ after onset #4.



K. Hosokawa: Hokkaido echo 
statistics Dec/06-May/07

DusksideDuskside ionosphericionospheric backscatterbackscatter
-- FAIsFAIs in the vicinity of in the vicinity of mlatmlat. trough . trough 



K. Hosokawa: Ionospheric backscatter – Dec 
2006 to May 2007
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Not observed in 
the dawn sector



Substorm-related 
velocity 
intensification 
seen by the KS 
radar.
Observations near 
substorm #3: -10 min 0 min

+10 min +20 min



+60 min

+30 min +40 min

+50 min

Substorm-related 
velocity
intensification 
seen by the KS 
radar.
Observations near 
substorm #3:



Hokkaido echo statistics for 
March/07 and April/07, beams 4,5,6

Typical velocities are difficult to see!Typical velocities are difficult to see!
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Magnetometer records, 
Northern Canada
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Magnetic H 
component 
over Alaska



Magnetometer records, 
Northern Canada


