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Tropopause height. How to calculate tropopause height. How to find the height of the tropopause.

Section 13 GRAPHIC OF TROPAUSE DATA The tropopause chart is a two-panel chart containing a maximum of wind pr and a vertical cutting wind pr. The graph is prepared for the 48 contiguous states (Figure 13-1) and is available once a day with a valid time of 18Z. VENT The two panels show the prediction parameters at tropopause level. The
first panel shows the winds expected to the tropopause and the second shows the height of the tropopause and the vertical wind (VWS). The winds of tropopause prog, Figure 13-2, show the direction of the wind by force lines. The streamlines lines are solid lines that are not labeled. Since the winds are parallel to the streamline lines and generally
flow from west to east, the direction can be obtained by following the streamline flow. A high or low can be surrounded by a closed line. Determining whether a closed streamline is a high or low is made by remembering the circulation around these systems. The speed of the wind is indicated by the isotacchi at intervals of 20 knots. The isotache are
dotted lines and are labelled in knots. There are areas with wind speed between 70 and 110 knots and wind speed between 150 and 190 knots. Note that the shading criteria are the same used for the analysis of the constant pressure of higher level and progs. Tropopause Height/Vertical Wind Shear (VWS) The height of the tropopause/vertical Wind
Shear prog (Figure 13-3) represents the height of the tropopause in terms of pressure altitude and vertical wind shear in knots for 1,000 feet. For an explanation of the vertical wind cut, see AVIATION WEATHER, AC 00-6A, Chapter 3. Solid lines track tropopause intersections with standard constant pressure surfaces. The heights are preceded by the
letter "F" and are expressed in hundreds of feet. The vertical shears of the wind are expressed in knots for 1,000 feet and is represented by lines drawn at intervals of 2 knots. Wind shear is average through a layer of about 8,000 feet below 4,000 feet above the tropopause. The following is a list of corresponding air pressure and flight levels:
Millibars/HectoPascals Flight level A USE OF PANELLI Progs are released once a day and can be used for a period of up to 6 hours from the valid time. The panels can be used to determine the vertical and horizontal wind shear as a clue of likely wind shear turbulence. Charts can also be used to determine winds to plan high-level flights. Although
neither of the two panels depicts the flow of the jet, locating the jet is not difficult. The jet passes through the isotacca and the vertical cutting maximum. For example, (Figure 13-2) a maximum jet extends from east of Washington and Oregon extending south and slightly tothrough Central California. Reappears near the southwestern corner of the
panels, and enters the United States near the Arizona/New Mexico border. The jet then extends northeast across central Nebraska and oscillates eastward across the central Great Lakes and into southern New England. Horizontal cutting of the wind can be determined by the spacing of the The critical horizontal wind cut for turbulence (moderate or
greater) is greater than 18 knots for 150 miles. For more information, see Aviation Weather, AC 00-6a, Chapter 13 on Chiara Air Turbulence. Note that 150 nautical miles are equal to about 2 1/2 degrees longitude. For example, deposits a pencil along a meridian in the Atlantic Ocean. Spacing on longitude lines is 10 degrees. Size 2 1/2 degrees and
move the pencil perpendicular to the isotach through the northern central mountain. Note that the horizontal shear, the difference in the speed of the wind, is about 40 knots along this distance. This spacing represents the critical cutting wind for likely moderate or greater wind turbulence. The strong wind shear from the south-west of Arizona to the
northwest of Minnesota suggests a turbulence probability due to horizontal wind shears. The vertical wind cut can be determined directly by the dotted lines in Figure 13-3. The critical vertical shear for probable turbulence is 6 knots for 1,000 feet. This critical value can be found in central California and Western Nebraska to large lakes. An
extremely high probability area of moderate or greater turbulence is the junction to three states of the Dakotas and Minnesota. Here is where the horizontal shear is about 80 knots for 150 miles and the vertical shear is over 6 knots for 1,000 feet. The wind direction and the speed of the tropopause flight level can be read directly from line lines and
isotach. To determine the wind at a flight level below and above the tropopause, determine the direction and speed in the tropopause. As the wind direction changes very little within several thousand feet of the tropopause, this direction can be used throughout the level for which the vertical wind cut is calculated. Subsequently, determine the wind
cut and the number of thousands of feet the desired flight level differs from the tropopause flight level. For example, take a Westbound flight wants to know the probability of turbulence and the wind for a leg from Amarillo and Albuquerque. Figure 13-2 indicates that the possibility of horizontal wind shears is negligible (less than 18 knots for 150
miles). The vertical wind shear (figure 13-3) is interpolated between the 4 and 6 node cutting lines and is about 5 nodes for 1,000 feet. The widespread significant turbulence (moderate or greater) is unlikely. Furthermore, consult high-level prog and significant pilot relationships for further information on turbulence. Wind direction along the path,
determined by the lines, is about 230 degrees. The speed is stronger to the tropopause, so a flight west should choose a flight level as far as it is practical on or under the tropopause. a tropopause of 39,000 feet (200 MB/HPA), a flight level of 43,000 would be appropriate. Figure 13-2 shows the wind in the tropopause to be on the top side of the 130
Knot Isotach. A good estimate would be a speed of 135 knots. The flight level of 43,000 feet is 4,000 feet above the Multiply the belt to 5 knots of four. Subtract the 20 knots from 135, the speed of the tropopause wind, to get a speed of 115 knots. Therefore, the wind speed at FL430 is about 230 degrees at 115 knots. B. Geerts and E. Linacre 11/'97
The height of the tropopause depends on the position, in particular the latitude, as shown in the figure on the right (which shows average annual conditions). It also depends on the season (1, 2). Thus, it is located about 16 km tall in Australia at the end of the year, and between 12 - 16 km in mid-year, being lower than the upper latitudes. At latitudes
above 60°, the tropopause is less than 9 -10 km above sea level; the lowest is less than 8 km tall, above Antarctica and above Siberia and northern Canada in winter. The highest average tropopause is above the warm ocean pool of the western equatorial Pacific, about 17.5 km high, and above the south-east Asia, during the summer monsoon, the
tropopause occasionally reaches 18 km. In other words, cold conditions lead to a lower tropopause, of course due to less convection. Deep convection (substors) in the intertropical convergence zone, or over the continents of half latitude in summer, continuously push the tropopause up and as such deepen the troposphere. This is because
thunderstorms mix troposferous air at a damp adiabatic rate. In the upper troposphere, this decay rate is essentially the same as the dry adiabatic rate of 10K/km. Thus a deepening of 1 km reduces the tropopause temperature of 10K. Therefore, in the areas where (or sometimes when) the tropopause is exceptionally high, the temperature of the
tropopause is also very low, sometimes less than -80° C. These low temperatures are not elsewhere in the Earth's atmosphere, at any level, except in the winter stratosphere on Antarctica. On the other hand, colder regions have a lower tropopause, of course because convective tipping is limited there, due to the negative balance of radiation on the
surface. In fact, convection is very rare in polar regions; Most of the troposferous mixing at medium and high latitudes is forced by frontal systems where lifting is forced rather than spontaneous (convective). This explains the paradox that the temperatures of the tropopause are lower where the surface temperatures are higher. The height of
tropopause does not gradually descend from low to high latitudes. Rather, it quickly falls into the subtropical and polar anterior jets (ST] and PF] respectively on the left), as shown in the Palmen-Newton model of the general circulation (Fig 12.16 or Fig on the left). Especially when the jet is strong and the front associated with intense low levels, then
the height of the tropopause suddenly descends through the flow of the jet. Sometimes the tropopause getsactually at 500 hPa (5.5 km) and even lower, just behind a well-defined cold front. The stratospheric air subsided within a similar tropopause fold (or in the less pronounced tropopause dip) is much hotter than the tropospheric air that At the
same level, and this heat at the top (about 300 hPa) explains much of the motion of the frontal lower (surface) in the cold earth mass, a process called occlusion (Section 13.3) (4). A frontal system is followed by a Rossby troposphere in the upper troposphere (Note 13.B), in other words, this troposphere corresponds to to the dive tropopause. An
example of a winter tropopause map of North America shows at least two of these dives. These dives are associated with Rossby waves and thus with maximum vortexes (click and look at the map at the top left), and consequently with minimum fronts on the surface (map at the bottom left). Generally, the deeper the drop (or fold) of the tropopause,
the more intense the associated frontal disturbance. References (1) Sturman, A.P. & N. Tapper 1996. Weather & Climate Australia and New Zealand (Oxford) 476pp. (2) Crutcher, H.L. 1969. Temperature and humidity in the troposphere. In Rex 1969, 45-84 (3). (3) Rex, D.F. (ed) 1969. Climate of the free atmosphere. (World Climate Survey, Elsevier)
4, 450pp. (4) Hirschberg, P.A. and ]J.M. Fritsch, 1991. Tropopausal undulations and development of extratropical cyclones. Part II: Diagnostic analysis and conceptual model. Mine. Wea. Rev. 119, 518-550. 518-550.
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