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Jupiter’s North Temperate Region in 2009: The nature of the North Temperate Disturbance 
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Fig.1 [on next page].  JUPOS chart of the N. Temperate region, latitudes 29-33ºN, plotted in System II longitude, with the tracked features labelled. Tracks of NNTBs jetstream spots 1-5 are indicated by pale blue lines. 

      Throughout this report, NTBn projections are numbered N1, N2, etc.  Dark spots are numbered according to latitude: NTB-1,-2... (abbreviated B1, B2....) for spots in NTB(N); NTBn-1,-2... (n1, n2...) for retrograding jetstream spots; NTZ-1,-2... (Z1, Z2...) for both slow-moving and prograding spots in NTZ.  Prograding spots in NTZ or on NNTBs are usually indicated by dark blue arrows in the figures.  

       Inset:  Excerpt of the database replotted in a longitude system moving at +2.0 deg/day, to show NTBn jetstream spot n1, and possibly a similar spot f. it. 
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Fig.2:  Maps of the N. Temperate region, 2009 June to Sept., with some of the tracked features labelled as in Fig.1. All frames extend from NEBn (at top) to NNTZ (at bottom). South is up in all images.  The extent of the NTD is indicated on each map.  All maps were made using WinJUPOS. 
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Fig.3:  Graphs of latitude versus speed for all spots tracked by JUPOS: (a) in the NTD; 
(b) outside the NTD; (c) on the NNTBs.  Open symbols are points determined from <7 measurements. Solid line is the zonal wind profile from Cassini [ref.8].

(d) Combination of the 3 charts across the whole NTB-NTZ, with the zonal wind profiles revealed by 4 spacecraft. The graphs show:
NTB (25-31ºN): Our points fit well on the profiles, plus some further south in the belt.

NTZ (31-34ºN): Most of our points agree well with a consensus of spacecraft profiles, & especially with NH (2007, just before NTB outbreak).  (Projections, shown as mauve points, are not expected to fit on the same gradient.) But the cluster of fast points still seems anomalous.

NNTBs (35ºN): Most of our points cluster around the jet peak, with a hint of an anticyclonic

gradient if the peak is at 35.3ºN (Voyager profile).  There are several slower spots in 

the same latitude, esp. no.1 (first in outbreak).  No.3 (35.9ºN) was clearly odd.

 (The differences between the spacecraft profiles are greater than our deviation from any one of them. There is a systematic offset between the  HST and Cassini profiles, presumably an error.)
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Fig.4:  Sequences showing aspects of the NTD and adjacent regions.  All frames extend from NEB (at top) to N3TB (at bottom). South is up in all images. 
(a)  The miniature NTD-like sector in June.  At left, dark streak 2.  F. it is a mini-rift (where Streak 4 would later form), adjacent to NTZ spot Z3.  F. this is a tiny d.s. retrograding on the NTBn jet (green arrow), and several dark spots in NTZ, one of which is prograding (blue arrow).

(b)  P. end of the NTD in June and July. The p. end is marked by an oblique dark streak (pink arrow).  V-hi-res images show the narrow but very turbulent rifts f. it alongside NTBn dark streaks. Also note the first NNTBs jetstream spot (no.4) prograding within the NTD soon after its first appearance (see also June map in Fig.2), then exiting the NTD.  Also note the long-lived Little Red Spot in NNTZ. 
(c) F. end of the NTD in July-August, showing recirculation of a NTBn jetstream spot.  There is a small dark spot (Z13) fixed at the f. end of the NTD.  Z12 is a large dark spot near-stationary in NTZ.  Z7 is a prograding dark spot in almost the same latitude, which emerged from Z13 on July 19.  On Aug.3, Z7 collides with Z12 but squeezes past its N edge, emerging as the smaller, stationary spot Z11.

Meanwhile, retrograding dark spot NTBn-1 (the first one ever observed with full jetstream speed, DL2 = +72; black arrow) arrives at Z13, and does a loop around it, Aug.1-9, emerging in NTZ as a small prograding spot, Z8; and Z13 becomes more prominent. 
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Fig.5:  Sequences showing interactions of spots within and f. the NTD in October.
(a)  Images within the NTD, showing interaction of Z9 (prograding dark spot in NTZ) with B2 (new NTC dark spot on NTBn). The two spots collide on Oct.10, and both disappear; then on Oct.19, B2 is replaced by a similar spot a few degrees p. (B3).  Oblique pink arrows indicate miniature rifts in NTB, which probably created the retrograding NTBn spots shown in (b). 
(b)  Images of the f. end of the NTD, the recirculating NTBn dark spots, and reddened Streak-3.  This activity, identical to that observed in the NTD earlier, represents an extension of the NTD to higher longitude, possibly initiated by the convective activity of the mini-rifted region. On Oct.26, there are at least 6 tiny dark spots retrograding in the NTBn jetstream; they may have emerged from the miniature rifted region on the p. side (oblique pink arrow).  NTBn-3 has the highest speed ever observed in this jetstream (DL2 = +97).  Three of these NTBn jetstream spots (NTBn-2,-3,-4) each merge with another such spot and recirculate into the NTZ: NTBn-2 at the f. end of the NTD, NTBn-3 and -4 at the p. end of a red bar in NTBn. (This red bar is Streak 3, formerly very dark grey-brown: an excellent example of a dark streak becoming red just before it disappears.)  There are also numerous NNTBs jetstream spots entering this region.
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Base map (vertically stretched for clarity): 2009 Sep.10-11: Images & map by Damian Peach (Barbados)




      Fig.6.  Model for the dynamics of the NTD.    
