1. HEMISPHERIC FORECASTING

The hemispheric or large scale spans a distance of approximately 10,000 km or more. Atmospheric features at this scale range in wavelength from 70 to 360 degrees longitude and are best observed on charts covering at least 180 degrees longitude. The effective forecast period is roughly 24 hrs to 5 days. See figure 1.1 for an example of the Hemispheric Scale.
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Figure 1.1:  500 mb Northern Hemisphere Chart. This chart represents the scope of area coverage for the hemispheric portion of the forecast process.

Hemispheric Questions
Here, the forecaster is looking for the character of the westerlies from 180 to 270 degrees over a period of several days to a week.  When beginning a forecast shift, it is imperative to set the stage by examining the long wave pattern and asking:

”What is the hemispheric pattern and what effect will it have on my forecast?  In other words, what is my hemispheric scale problem of the day?”
In order to determine the above, one should ask:


- What is the pattern of the westerlies?


- How is the pattern evolving?

What is the pattern of the westerlies?

To answer this question, you should check the past animated hemispheric 500 mb height charts, and animated satellite imagery, such as the Satellite Gridded Database (SGDB) and Gridded Microwave imagery  to determine the air flow pattern.  In particular, the hemispheric 500 mb height analyses and prognoses will show the migratory troughs and ridges that are being guided by the long wave pattern. The SGDB (infrared) imagery will provide a way of checking how well the model is handling the major features by a straight comparison to the model output. 

How is the pattern evolving?

The troughs and ridges in the westerlies will either be stationary, retrogressing, or progressing.  A stationary pattern is one where the long waves remain in virtually the same place over several days or longer. Progressive patterns are those in which the long waves evolve from west to east. If the system is retrogressive, the long waves undergo a discontinuous east to west movement whereby an existing long wave trough weakens and moves eastward as the short wave trough, while an upstream shortwave 

strongly deepens, developing into a stationary long wave trough west of the original long wave position.  Discontinuous retrogression is usually associated with strong cyclogenesis as the upstream short wave intensifies.

Once the long wave pattern is clearly identified, it is safe to proceed down the funnel to the synoptic scale because the framework within which the migratory systems evolve has been established.

· Hemispheric Tools

Some of the most useful tools at the hemispheric scale include looped times series of

· 
- 500 mb Height Analyses and Prognostic Charts (Figure 1.1)

· 
- Satellite Imagery

· Other tools which can be useful at the hemispheric level include:

· 
- Isallohypse (24 hr. 500 mb Height Change) Analyses and

12 hour surface pressure change analyses.


- Analyses and Prognoses of 500 mb Height Departures from Normal

Primary Tools

Constant pressure charts, such as the commonly used 500 mb map, are a good way to assess the overall character of the westerlies.  Animating a loop of past analyses (with the current prognoses) allows the forecaster to note the motion/pattern of systems moving through both stationary and/or changing westerly flow.  Assuming that the prognoses verify well, this type of loop initially indicates the possible forecast problem facing the meteorologist.

Animated satellite imagery at the hemispheric scale provides a powerful platform from which a forecaster can observe the actual position, character, and evolution of long wave troughs and ridges by noting the changes in the cloud patterns associated with the migratory systems. The initiation and demise of the cloud cover gives great insight into the evolution of the large scale pattern. Hemispheric scale imagery can be viewed best with the SGDB imagery and Gridded Microwave imagery from the Air Force Weather Agency’s Operational home page, the Air Force Weather Information Network (AFWIN). See Figures 1.2 and 1.3. 

The microwave product in Figure 1.3 is a relatively new tool. This product provides a mosaic of satellite images from the Defense Meteorological Satellite Program (DMSP) Special Sensor Microwave Imager (SSM/I) 19 Gigahertz (GHz) horizontally polarized channel (called the 19H channel). It represents an ideal product for identifying surface weather fronts, air masses, and areas of convection that are significant at the hemispheric scale. Notice on this image, from 07 July 98 at 12Z, that the Intertropical Convergence Zone (ITCZ) is very clearly defined.  Air masses are also easily identified. The cold, drier air behind cold fronts are blue and turquoise, whereas the warmer, moister air (including the convective areas) are found extending from the yellow areas through the orange, red and purple areas. Frontal boundaries are also identifiable, looking at regions of sharp contrast (obviously, some subjective analysis must be made on this product, since this statement is not a hard and fast rule). This product is mainly for use over oceanic regions, since the microwave  properties of water are much different than those properties over land.  This difference tends to be a dominant factor in the 19 GHz channel.  Over land, the 19GHz detection capability is severely affected, to the point that the imagery becomes useless.  Over water,  however, the 19 GHz imagery can be very valuable.
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Figure 1.2: Northern Hemisphere Infrared Satellite Gridded Database (SGDB) Image. This product provides a mosaic of satellite images from the Defense Meteorological Satellite Program (DMSP) and from the NOAA polar orbiting satellites. It represents an ideal product for identifying meteorological features that are significant at the hemispheric scale

Secondary Tools

Isallohypse charts depicting 24 hour 500 mb height changes can be used to trace out the long wave pattern.  When the normal rise and fall couplet pattern breaks down, it is a signal that the long wave pattern is changing. Data like this can be obtained via the National Weather Services Fax charts, or via the Navy’s Joint METOC Viewer (JMV) system. Other such charts include the 12 hour surface pressure change chart (See Figure 1.4) which depict areas where surface cyclogenesis is likely to begin.
Both analyses and prognoses of the departures from normal in the height field at 500 mb are useful in locating the position of long wave troughs and ridges.  Areas of below (above) normal heights are often associated with long wave troughs (ridges), especially if they remain stationary or move slowly over several days.
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 Figure 1.3: Northern Hemisphere Microwave Satellite Gridded Database (SGDB) Image. This is the 19H channel mosaic available on AFWIN at 00Z, 06z, 12Z and 18Z each day.

Hemispheric Conceptual Models

At the hemispheric level, flow regimes can be grouped into conceptual models regarding either:


- Consolidated flow patterns (long wave troughs and ridges)


- Split flow patterns
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Figure 1.4: North American 12 hour pressure change chart . This product is excellent for detecting areas of surface cyclogenesis. Pressure falls (negative values) show low pressure development, where pressure rises show areas where a ridge is building.  It nicely complements the 500mb isallohypse (24 hour 500 mb height fall) charts mentioned earlier.
Consolidated Flow

When the upper level flow is consolidated (often referred to as a "broad belt of westerlies"), the primary concerns are the amplitude and propagation speed of the imbedded long wave troughs and ridges.

The term "low zonal index" is used to describe hemispheric flow characterized by a large amplitude four or five long wave pattern. The long waves are mostly stationary, but occasionally progression or retrogression is possible. Conversely, a "high zonal index" is characterized by a high speed, low amplitude, long wave pattern. In this situation, the long waves are usually progressive.

 Split Flow

This occurs when the upper level flow is divided in two, with both branches having significant energy. The strongest manifestation of a split flow is called a blocking pattern.  In these situations, the split in the flow covers 30 to 40 degrees longitude.  Blocking patterns are very persistent (> 7 days), and result in the migratory systems being forced to circumnavigate the associated warm high or closed cyclone, respectively.

