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Figure 7.1. Centrifugal acceleration on a particle stationary with respect to the Earth. g' (effective
gravity vector) is the resultant of the centrifugal acceleration and gravity, g.

A b 4 i R (outward centrifugal acceleration) Q2r; =
0.034ms>2, g=9.81ms™,

The resultant vector, apparent gravity g A £ # ,
indicating an angle of 0.1°to the true direction of gravity.

The local vertical is assumed to be aligned with the
resultant gravity vector.



Coriolis force
Conservation of absolute angular momentum

EHAHEETA
(Q+ u/R) R?={ Q + [u+du]/[R+6R] } (R+3R) 2
ou = -2Q0R — (U/R) 3R

In the case of a meridional displacement In
which 6R = -sinpdy, then we have

Du/Dt = [-2Q sing + (u/a) tangp] Dy/Dt

Du/Dt = -2QsineV + (uv/a) tang



Coriolis force

Change of centrifugal force corresponding to a
displacement of the object at rest in x-direction:

(Q + Uu/R)2R - Q2R = 2Qu (R /R)+u? (R/R?)

Dv/Dt = -2Qsineu - (u4/a) tang
Dw/Dt = 2Qcoseu + u?/a
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FIGURE 6.22

Wind direction can be expressed in degrees about a circle or as
compass points.

FIGURE 6.26
The aerovane (skyvane).
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FIGURE 6.24

This wind rose represents the percent of time the wind blew

from different directions at a given site during the month of

January for the past ten years. The prevailing wind is NW and
the wind direction of least frequency is NE.
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Typhoon 25W (Hatyan) was located in the East China Sea near 28.IN 128 5E at 12:00 UTC. Haiyan has been
movmg east-northeastward at 15 knots with maximum sustained winds estimated at 70 knots, gusts to 85 knots. CREDIT: NOAA
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FIGURE 2
Turbulent eddies forming in a wind shear zone produce these clouds called billow clouds.
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Fig. 1.11 Meridional cross sections of longitudinally averaged temperature in degrees Celsius
( ) and zonal wind in meters per second (———) for the northern hemisphere in January (a) and

July (b). Positive zonal winds indicate flow from west to east. Heavy lines denote the tropopause
and the Arctic inversion. (After Aretic Forecast Guide, U.S. Navy Weather Research Facility, 1962.)
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Fig. 6.2 Latitude-longitude cross section of time-averaged zonal wind speed at 200 mb for
DJF averaged for years 1980-1987. (After Schubert er al., 1990.)
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Fig. 11.3 Time-longitude sections of satellite photographs for the period 1 July-14 August 1967 in the 5-10°N latitude band of the Pacific.
The westward progression of the cloud clusters is indicated by the bands of cloudiness sloping down the page from right to left.
(After Chang, 1970. Reproduced with permission of the American Meteorological Society.)
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FIGURE 16.5. Schematic diagram of the normal Walker circulation along the equator during
non-ENSO conditions. Rising air and heavy rains tend to occur over Indonesia and the western
- Pacific, southeast Africa, and the Amazon area in South America, while sinking air and desert condi-
_ tions prevail over the eastern equatorial Pacific and southwest Africa (see also Fig. 7.24). The stron-
~ gest branch of the Walker circulation over the Pacific is related to the very warm SST in the west
- Pacific where the air is rising, and the cool SST in the east Pacific where the air is sinking. The SST
- departures from the zonal-mean along the equator are shown in the lower part of the figure (after

Wyrtki, 1982).
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FIGURE 16.7. Response of the thermal structure of the equatorial Pacific to changes in the sur:
face winds. (a) Under normal easterly trade wind conditions sea level rises to the west and the
thermocline deepens. (b) When the winds relax, water sloshes east, which leads to a rise in sea leve.
and a deepening of the thermocline near the South American coast. In the western Pacific, sea leve!
drops and the thermocline rises (El Nino conditions). (c) The normal situation is amplified during
Strong trade winds [anti-El Nino or LLa Nina conditions (after Wyrtki, 1982)].
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Fig. 9.10 A differentially heated rotating annulus experiment. (a) The distribution of heating
and cooling. (b) Symmetric regime showing the “Hadley circulation™ (cross section at left) and
the azimuthal flow relative to the rotating annulus (inner wall and cross section at right). Note
that the azimuthal flow varies with height. (¢) The wave or “Rossby™ regime. Cross section at
left shows azimuthally averaged radial and vertical circulation. Arrows at top and right indicate
flow relative to the rotating annulus, Note that the flow varies with azimuth angle and with height
and that the radial component may be very large locally.

TEEEE A AT IEVE B ¢ (Q)IIEVR1L 2 AR 341, (b)ra R E AR
EIE () HERITREE



T AR

(b) (¢)

Fig. 9.1 (a) Heavier (shaded) and lighter fluids separated by a movable partition AB. The dot
represents the center of gravity of the two-fluid system. (b) Fluids in motion following the removal
of the partition. (¢) Equilibrium configuration of the fluids after the motion has been dissipated
by friction.
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Fig. 7.1 The annual mean global energy balance for the earth-“atmosphere system. (Numbers
are given as percentages of the globally averaged solar irradiance incident upon the top of the
atmosphere.) See text for further explanation. [Adapted from “*Understanding Climatic Change.”
U.S. National Academy of Sciences. Washington, D.C. (1975). p. 14, and used with permission.]
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