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Question 1. Figure 1 (see enclosed figure page) shows the energy budget components for a shallow water layer.

a) Define each of the components shown in the figure, including their units.

b) Explain the diurnal variation of ΔQS, showing positive values in the morning and negative values in the afternoon and early evening.

c) Explain why QE has maximum values in late afternoon instead of around noon.

Question 2. Explain the following terms, including their units

a) Thermal conductivity

b) Surface albedo

c) Potential temperature

d) Bowen ratio

e) Moist adiabatic lapse rate

Question 3. Consider a situation with a ‘Leading edge effect’ over a sudden horizontal transition from a bare dry field to a plot with moist vegetation. 

a) Describe and explain the horizontal profiles of evapotranspiration flux, wind speed and water vapour concentration of the near-surface air layer.

b) Explain why a temperature inversion develops over the vegetated field.

Question 4. Farmers apply ‘ridge and furrow geometry’ to improve the microclimate of their fields.

a) What effect has this measure on the received shortwave radiation?

b) Explain why ‘ridge and furrow geometry’ leads to a decrease in longwave radiation loss.

c) During what time of the year do farmers apply this measure? Explain your answer. 

Question 5. Consider two dry soils receiving the same amount of solar radiation on a clear summer day: a sandy soil A and a peat soil B.

a) At what soil surface (A or B) will the temperature be higher during day time? Explain your answer.

b) Consider these soils at 20 cm depth: in what soil (A or B) will a higher temperature be reached at this depth? Explain your answer.

c) Assume now that these soils become saturated with moisture. How will this change the temperatures at the surface and at 20 cm depth? 
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Figure 1. Diurnal variations of the energy balance components in and above a shallow water layer on a clear September day in Japan.








	
	



