
Chapter 2 Exercise Answers

Student
2.1 However aesthetically pleasing, the free passage of sunlight through the screen will 
raise interior temperatures well above external air temperatures in strong sunlight.
2.3 Vapour density (rising with vapour pressure), relative humidity (rising, because the 
saturation vapour pressure is unchanged), wet bulb depression (falling, as rising vapour 
content reduces evaporative cooling), dew point depression (falling as dew point rises 
while temperature is fixed).
2.5 By assuming that the mercury column is more dense than it really is, you 
overestimate the weight of the supported mercury column and the supporting 
atmospheric pressure.
2.7 10 m for the near surface wind measurements.  In a very rough sea - hit by flying 
spray, sheltered in wave troughs.
2.9 Pitot response increases with the square of the wind speed.  If deployed 10 m 
above the surface, a borderline hurricane wind speed of 33 m s-1 will register (33/5)2 ≈ 44 
pitot units.  In fact many hurricane winds reach 50 m s-1 (= 100 units).
2.11 The volume of rainwater collected by the gauge cylinder was 300 x π (25.4)2/4 = 
152,012 mm3.  Distributed across the gauge diameter this gives a true rainfall depth of 
152,012/[π (127)2/4] = 12 mm.  Notice that the calculation simplifies to  300 x (1/5)2 = 12.   
Falling on the catchment, the rainwater volume is 500 x 106 x 12 x 10-3 = 6 x 106 m3.   If 
half of this collects in a square reservoir of side 1,000 m (i.e. area 106 m2), the rise in water 
level is 3 x 106/(106) = 3 m. 
2.13 Rising at 5 m s-1 the sonde reaches 20 km in 20,000/5 = 4,000 s, i.e. nearly 67 
minutes.  It should therefore be launched at 1053 Z.   In the first 2,000 s it is carried a 
distance 2,000 x 20 i.e. 40 km E’wards.  In the second 2,000 s it is carried 160 km (4 times 
as far) NE’wards.   Simple geometry and trigonometry on a clear diagram shows that the 
sonde reaches a point 190.3 km from its launch, on a bearing 53.5° E of N from its launch 
site. 
2.15  Pros: not obsviously sheltered and at roughly the right height above ground level.
Cons: the highly distorted airflow over the house could make the airflow faster or slower 
than nearby undistorted flow at that level - depending on wind direction and house 
profile.
2.17  Applying Eqn 2.1 to both the air and water columns, it is clear that the ratio of 
water to air density is the inverse of the ratio of water column to air column heights, i.e. 
10/(0.012) = 833.   However on the moon each column (water and air) must be 1/(0.17) ≈ 
5.9 times taller than on the Earth for the same pressure fall, so that in 10 vertical metres 
the fall in air pressure is 5.9 times smaller than on Earth, i.e. about 0.2 hPa.
2.19  Airflow round such obstacles is probably the same in a snowfall as in a rainfall, since 
bulk effects of precipitation on air flow must be very small, and snow falls in much the 
same range of wind conditions as rain.  However, snow falls more slowly than equivalent 
raindrops, especially in the larger ranges of water mass (Table 6.1), and this will make its 
initial deposition more responsive to local airflow (round walls, trees etc.). And 
redistribution by wind after initial impact (drifting) will further enhance this difference 
from rainfall deposition.
2.21 The average pressure at any station is made up of pressures occurring in a wide 
range of meteorological situations.  If the difference between station and equivalent sea 
level pressure differs systematically across this range then the adjustment by subtraction 
of average will have systematic errors, which may vary seasonally.  For example winter 
depressions in Europe are associated with higher than seasonal average surface 
temperatures and the opposite is the case in summer, and these would affect the true 
correction to MSL through surface air densities. 
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