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8.1 Suppose the ratio of O18:O16 in standard ocean water is 0.00200. If another sample of ocean water has an O18:O16 ratio of 0.00199, what would be the value of 𝛿O18? Would the sample correspond to a warmer or colder climate? 

8.2 A relationship between the mean annual surface temperature of Greenland and the value of 𝛿18𝑂 of the snow pack on the Greenland ice sheet is given by 𝑇 ℃ =1.5𝛿18𝑂 000 +20.4 

An ice core sample dating back to the last glaciations has a value of 𝛿18𝑂 equal to −35. What would the estimated surface temperature have been at that time? 

8.5 The solar flux 𝑆 arriving at the outer edge of the atmosphere varies by ±3.3 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 as the earth moves in its orbit (reaching its greatest value in early January). By how many degrees would the effective temperature of the earth vary as a result? 

8.8 In Figure 8.13, the average rate at which energy is used to evaporate water is given as 78 𝑊/𝑚2. Using 2465 𝑘𝐽/𝑘𝑔 as the latent heat of vaporization of water, along with the surface area of the earth, which is about 5.1×1014  𝑚2, estimate the total world annual precipitation in 𝑚3/𝑦𝑟 (which is equal to the total water evaporated). Averaged over the globe, what is the average annual precipitation in meters of water?  What assumption has to be made and how would this influence the answer?
8.14 The radiative forcing as a function of concentration for 𝑁2𝑂 is modeled as a square root dependence:    Δ𝐹 =𝑘2 (𝐶− 𝐶0)   Assuming it has been in that region since preindustrial times when the concentration was 275 𝑝𝑝𝑏, find an appropriate 𝑘2 if the current concentration is 311 𝑝𝑝𝑏 and the forcing is estimated to be 0.14 𝑊/𝑚2. Estimate the added radiative forcing in 2100 if it reaches a concentration of 417 𝑝𝑝𝑏. 
8.20 Compute the global warming potential for a greenhouse gas having atmospheric lifetime 𝜏=42 𝑦𝑒𝑎𝑟𝑠 and relative forcing per unit mass that is 1630 times that of 𝐶𝑂2 over the following time periods: 20, 100 and 500 years.
