IC4.3 Microclimates
Exercise Example
The Tanana Valley Jet

Overview: The Tanana Valley Jet (TVJ) is a winter season wind phenomenon that
commonly occurs in zone 223, with particular impact on the community of Delta
Junction. The TV] is a cold katabatic wind blowing down the Tanana Valley from
southeast to northwest. The pressure gradient force down the valley is the primary driver
of the TVIJ.

The TVJ does not occur in the very upper reaches of the Tanana Valley where the valley
is quite narrow. The wind only begins once the valley widens out, roughly half way
between Northway and Delta. The area covered by the TVJ then extends westward down
the valley until the wind dissipates over the Tanana Flats south of Fairbanks and Nenana.
The TVJ can sometimes wonder out of the boundary of zone 223 to affect Eielson AFB
and Nenana, and but it never impacts Fairbanks. Even if the TVJ does affect Eielson or
Nenana, wind speeds in these locations will be less than at Delta. The boundary of zone
223 was drawn with the TVJ in mind. See figure 1 to look at the topography of this area.
Figure 2 shows a TVJ event in progress, as evidenced by smeared out appearance of the
IR imagery in the windy area, which is contained within AKZ223.

Wind magnitudes of as little as 15 mph and as much as 60 mph are possible at Delta with
the TVJ, depending on the strength of the PGF, and the wind direction at Delta during a
TVIJ event is approximately 110 degrees, which is the down-valley direction. Unlike the
Chinook wind, which blows into Delta from 180 degrees and brings moderate
temperatures, the TVJ is a cold katabatic wind, so wind chills will need to be considered.
The synoptic-scale pattern that produces the TVJ is a dry pattern, so the wind with the
TVIJ is not accompanied by falling snow, and blizzard conditions at Delta will be very
unlikely even during a strong TVJ event. A TVJ event can last from a few hours to as
long as a few days, depending on the evolution of the synoptic-scale regime.

Synoptic-scale Ingredients: A cold surface high over northwest Canada and/or along the
Alcan border is required, along with a surface low somewhere along Alaska’s west coast.
The idea is to produce a sea level pressure gradient push down the Tanana Valley, with a
dome of arctic air over northwest Canada and the eastern interior of Alaska. As long as
these conditions persist, the TVJ can persist.

Diagnosis and Prognosis: Experience suggests that a sea level pressure push of around
10mb from Northway to Delta Junction is sufficient to produce gusts of 40 to 50 mph at
Delta.

Unfortunately, there is not a simple one-to-one relationship between the SLP gradient and
wind speeds at Delta. It seems that a relatively high SLP gradient is needed to “turn on”




the TVJ, but then once the TV is established, the SLP gradient can drop below that value
at which the event began and yet winds of a similar magnitude will continue. Once the
TVIJ event has been established, the SLP difference between Northway and Delta may
have to drop well below 10mb before occasional gusts of 40 to 50 mph will cease.

The GFS model: MAV MOS can often do a passable job forecasting the sustained wind

speed at Delta during a TVJ event, although you may need to add 10 to 15 mph to
account for the higher gusts. The MAV grids are too rough to depict the TVJ itself, but
these grids can do a good job of depicting the synoptic-scale regime which activates the
TVI.
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Figure 2: Th TVJ mixing the inversion in zone 223
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