Area 130 – Barren Islands and Kamishak Bay

The Anchorage marine AOR is full of places with extreme and dangerous weather, but Area 130 is probably the worst of all the areas and is truly world-renowned for its bad weather. It’s unique location with the Kamishak Gap to the northwest, Cook Inlet and the north gulf coast barrier jet to the northeast, and acceleration between Kodiak Island and the Kenai Peninsula intensify the weather effects. An in-depth look at these phenomena is discussed at: 

http://pafc.arh.noaa.gov/papers/Analyzing_Surface_Wind-AMS.pdf
Forecasters should read this paper to better understand these important features.
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Figure 130A – Observation Stations in Area 130

Northwest and West Winds
The Northwest winds in Area 130 commonly blow stronger than models or the pressure gradient normally indicates. The Kamishak Gap provides a place where cold dense air can accelerate through the Aleutian Range and continue unabated into the Gulf of Alaska. 
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Figure 130B - 3D looking Northwest through Kamishak Gap
Figure 130B shows why the Kamishak Gap is such a blowhole. The cold air gets dammed by the higher mountains in the Aleutian Range and the gap is the spillway in that dam allowing accelerated flow through it. Lake Iliamna is also a key ingredient in that it is a flat surface that allows the cold air to come right up to the gap. Even the smaller mountains to the north of the actual gap that border the lake have accelerated winds through them. It is not until you get north of Lake Iliamna where the mountain barrier is thicker that they block the cold air effectively. SAR imagery in Figure 130C and 130D will illustrate this even better.

     One note on Figures 130A and 130B is that the boundary between Area 130 and 140 technically runs just NORTH of FILA2, not south as depicted on these images. FILA2 is in Area 130.
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Figure 130C – Typical Northwest wind pattern in Area 130 using SAR
Remember when forecasting for northwest winds that there are no observations that do a consistently good job of detecting northwest winds. Buoy 46080 is in the winds in this example, but often the wind core can track north or abate some by the time it gets to that buoy. AUGA2 is on the northeast side of the island and is often blocked. AMAA2 is at the base of a very large cliff to its west. FILA2 usually is north of the strong winds, but sometimes will pick them up. In general, if any of these sites are not showing winds that are at least what the models are showing in northwest flow, remember that none of them are in very good locations for northwest winds and forecast higher winds than are being recorded.
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Figure 130D – Northwest flow and sharp northern edge.
Figure 130D not only shows how the three nearby C-MAN stations are blocked from northwest flow or out of the strong winds altogether. It also shows the sharp boundary on the northern edge of the wind field that at first glance might look like an error with the image. This sharp boundary is real. It not only shows up in most of the SAR images in this flow, but mariners also report it and it is dangerous since this winds increase so suddenly.
Freezing Spray and Heavy Freezing Spray are common in Northwest wind during the winter. It is almost the ideal situation for the development of Heavy Freezing Spray with water temperatures getting cold enough to develop sea ice in Kamishak Bay most winters but enough water circulation from the Gulf of Alaska to keep the sea from all freezing in the area and ending the freezing spray threat. When there is Heavy Freezing Spray occurring in the area close to Kamishak Bay but it has warmed enough in the eastern part of the area to just be Freezing Spray, issue the ‘Heavy Freezing Spray Warning’ and don’t try and split hairs by distinguishing between the ‘Heavy Freezing Spray’ area and the ‘Freezing Spray’ area. This can easily cause communication problems with the mariners using the forecast. 
Northeast Winds 

Northeast winds also have some complex and unique properties in the Barren Islands area. The biggest issue with northeast flow is that the source of the winds is different in the eastern and western parts of the area. Northeast winds come off the Gulf of Alaska is the eastern part of Area 130 while the western section is fed by air out of the much colder Cook Inlet.

This fact has a large impact on the freezing spray in this area. Northeast winds can easily bring Heavy Freezing Spray to the western part of the area with the colder air available in Cook Inlet and the colder water temperatures to the west. It is not unusual for there to be Heavy Freezing Spray in the western part of Area 130 and none in eastern 130 when there are northeast winds. Heavy Freezing Spray is unusual for the eastern section of Area 130 in northeast winds. The arctic front needs to be south of the area for Heavy Freezing Spray east of the Barren Islands. Freezing Spray is also normally only close to the coast, but can extend over the entire eastern part of the area. If forecasting freezing spray in the eastern part of Area 130, make sure there isn’t warm advection occurring. If so, it is difficult to get freezing spray there except for right along the coast.  
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Figure 130E – Northeast winds seen with SAR

Figure 130E demonstrates the two different sources of wind between Cook Inlet in the west and the Gulf in the east. This scenario is nice since the wind is about the same on both sides and the area will not have to be split. It also illustrates the acceleration of the winds down Cook Inlet that are hitting AUGA2. This pattern of a large and rapid acceleration is seen in many SAR images and AUGA2 is in an ideal location to catch these winds since other stations such as DRFA2 and FILA2 miss them. DRFA2 is far enough north where the acceleration has not started and FILA2 is typically east of the winds like this image shows. For the forecast from Figure 130E, use winds at AUGA2 and AMAA2 and ignore lower ones at FILA2 and buoy 46080.
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Figure 130F – NE flow near a front in Area 130 with SAR

Figure 130F exemplifies a scenario where a front in the northern Gulf will bring in much stronger winds to the eastern part of Area 130 with lower winds to the west. Here buoy 46080 is the only observation that will give a good indication to the winds along this front. AMAA2 will probably get them as well as the front moves west, but not at the time on the image. A feature shown in Figure 130F that is a little unusual is the winds down Cook Inlet miss AUGA2 completely. This does not happen often, but FILA2 gives a better reading to the winds over the majority of the western portion of the area in this case. This is a situation where the area should be split with ‘NE wind 50 KT east of the Barren Islands’ and ‘NE wind 30 KT from Barren Islands west.’ 
East or Southeast Winds 
East through southeast winds in Area 130 behave similarly and will be covered together. These directions are fairly straightforward and are generally handled well by the models. 
Since east and southeast winds bring in warm advection, Freezing Spray is not common from these directions, and Heavy Freezing Spray should not be forecast unless there is an exceptional reason that it is expected.
The only elements that should be pointed out are that winds from these directions can develop a barrier jet in Area 120 that extends into Area 130. Flow can also be split in the area between southeast east of the Barren Islands and Northeast west of the barren Islands. This occurs most often in winter where summer is more likely to see winds southeast through the area. 
In figure 130G below, this split is seen by SAR imagery from December. If this same synoptic pattern occurred in warm weather, the northeast winds would not be there and it would be east to southeast across the entire area.
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Figure 130G – NE and SE flow Dec 28, 2006 4Z
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Figure 130H - NCEP Reanalysis Dec 28, 2006 6Z

Figures 130G and 130H go together as they are from December 28, 2006 and show a common pattern where the low has elongated along the Alaska Peninsula and Area 130 is experiencing moderate to strong southeast flow over most of the area but the Strong northeast winds are accelerating down Cook Inlet and a very sharp boundary has developed. It might be difficult to discern this may be happening from observations alone since all four observations in this area will be reporting fairly strong winds. However, the very strong northeast winds at AUGA2 coupled with southeast winds at AMAA2, FILA2 and buoy 46080 should make the forecaster realize there are two different wind regimes being dealt with and the area should be split. Ideally we would split it for Kamishak Bay, but it is unrealistic to think one could know where the boundary is with such detail. Therefore the split should still be made at the Barren Islands. One note: At 4Z this day FILA2 was in southeast winds (14034G43KT).  
Figure 130I shows the situation when a barrier jet develops in Area 120 and then extends into Area 130. Looking at the observation point locations one can see what a challenge this forecast will be. Ironically, PILA2 (Area 120) and not AMAA2 shows the winds the best. With stronger winds at AUGA2 and buoy 46080, hopefully the lower winds from AMAA2 and FILA2 will be weighted less in the forecaster’s mind and at least “Southeast Wind 40 KT” will be forecast for this area at this time. While 45 KT would be even better, it would be very difficult to discern that from the observations without any corresponding ship reports.
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Figure 130I – Barrier Jet Entering Area 130 in Easterly flow.

Southwest Winds
Southwest winds in Area 130 rarely are as strong as from other directions. They can get up to storm force, but Gales are much more common. Like Northeast winds, the source region for the winds is split between Shelikof Strait and the Gulf of Alaska. Southwest winds are a lot more straightforward than their Northeast counterparts. Even when there is cold advection it is not nearly as strong as from the Northwest or Northeast. 
There is a southwest pattern that occurs mostly in the summer that catches forecasters and mariners by surprise. When a ridge is building into the area southwest of Kodiak, the pressure rises up Shelikof Strait shoot across The Barren Islands and into Area 120. This is in a band approximately the width of Shelikof Strait and only AMAA2 will sometimes catch it. Look for southwest winds at buoy 46077 in Shelikof Strait for a heads up with this. This situation is greatly enhanced if there is also a trough near the North Gulf Coast. 

Southwest winds can bring freezing spray to the western part of Area 130, but rarely Heavy Freezing Spray. The eastern section of Area 130 will occasionally have freezing spray in southwest winds, and Heavy Freezing Spray is rare from this direction.
SEAS 
The biggest factor in forecasting sea in Area 130 is that they are often very different east of the Barren Islands and West of them. The seas to the east, in the Gulf of Alaska, are almost always higher. Swells moving into the area from the southwest or south will reach the eastern section, but from the Barren Islands west they will have minimal impact. Southeast and east swells will penetrate farther west into the area. Buoy 46080 will give a good measurement of the seas and the swell that reach Area 130.

The seas east of the Barren Islands are usually handled well by the wave models, but west of there they are not resolved well, is at all, due to the close proximity of the land. 
For the most part, unless the winds dictate the zone is split, the higher seas are used for the entire forecast area. This keeps the forecast short and concise which the mariners prefer. 
