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描述已自动生成]The General Circulation of the Atmosphere
Idealized Circulation Patterns 
Hypothetical Pattern of Nonrotating Earth: If Earth were a nonrotating sphere with a uniform surface, we could expect a very simple global atmospheric circulation pattern (Figure 5-13). The greater amount of solar warming in the equatorial region would produce a band of low pressure around the world, and radiational cooling at the poles would develop caps of high pressure in those areas. Surface winds in the Northern Hemisphere would flow directly “down the pressure gradient” from north to south, whereas those in the Southern Hemisphere would follow a similar gradient from south to north. Air would rise at the equator in a large convection cell and flow toward the poles (south to north in the Northern Hemisphere and north to south in the Southern Hemisphere), where it would subside into the polar highs.
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描述已自动生成]Earth does rotate, however, and in addition has an extremely varied surface. Consequently, the broadscale circulation pattern of the atmosphere is much more complex than that shown in Figure 5-13. Apparently only the tropical regions have a complete vertical convective circulation cell. Similar cells have been postulated for the middle and high latitudes, but observations indicate that the midlatitude and high-latitude cells either do not exist or are weakly and sporadically developed. (针对横线部分请思考为什么？)

The Hadley Cells: The low-latitude cells—one north and one south of the equator—are gigantic convection systems (Figure 5-14). These two prominent tropical convection cells are called Hadley cells. 哈德雷环流，也叫低纬环流。

Around the world in equatorial latitudes, warm air rises, producing a region of relative low pressure at the surface. This air ascends to great heights, mostly in thunderstorm updrafts. By the time this air reaches the upper troposphere at elevations of about 15 kilometers, it has cooled. The air then spreads north and south and moves poleward, eventually descending at latitudes of about 30° N and S, where it forms bands of high pressure at the surface (Figure 5-15). One portion of the air diverging from these surface high-pressure zones flows toward the poles, whereas another portion flows back toward the equator—where the Northern and Southern Hemisphere components converge and the warm air rises again. The Hadley cells becomes the “source” of two of the major surface wind systems: the trade winds and the westerlies.

Seven Components of the General Circulation
Although the Hadley cell model is a simplification of reality, it is a useful starting point for understanding the main components of the general circulation of the atmosphere. The basic pattern has seven surface components of pressure and wind, intimately linked together. The Northern Hemisphere and Southern Hemisphere patterns are mirror images of each other. From the equator to the poles, the seven components are: 7个里既有风带又有气压带，气压带产生风带
1. Intertropical convergence zone (ITCZ) 赤道辐合带
2. Trade winds 信风
3. Subtropical highs 副热带高压
4. Westerlies 盛行西风
5. Polar front (Subpolar lows) 极锋（副极地低压）
6. Polar easterlies 极地东风
7. Polar highs 极地高压

General Atmospheric Circulation Model 大气环流/三圈环流的理论模型（详细内容见另一个”大气环流2”教材）
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A Figure 5-13 Wind circulation patterns would be simple if Earth’s
surface were uniform (no distinction between continents and oceans) and if
the planet did not rotate. High pressure at the poles and low pressure at the
equator would produce northerly surface winds in the Northern Hemisphere
and southerly surface winds in the Southern Hemisphere.
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A Figure 5-14 Hadley cells, distinct cells of vertical circulation, occur
in tropical latitudes. The equatorial air rises to some 12to 15 kilometers
(40,000 to 50,000 feet)in the intertropical convergence zone (ITCZ) before
spreading poleward. This air descends at about 30° N and § into subtropical
high-pressure (STH) cell. The vertical dimension of the Hadley cellsis
considerably exaggerated i this idealized diagram.
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< Figure 5-15 Idealized global circulation.
Rising air of the ITCZ in the Hadley cell is
deflected aloft and forms westerly antitrade
winds, while surface winds diverging from
the STH form easterly trade winds and the
westerlies. The upper atmosphere flow of the
westerlies is shown by blue arrows. (Vertical
dimension exaggerated considerably.)
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