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Notes on UNFCCC/SBSTA Study of Brazilian Proposal.

Martin Manning

Approach

1. We have used the ocean and biosphere pulse response model developed by the Bern group (Joos et al, 1996; Joos and Bruno, 1996) to do the carbon cycle model calculations. This does not differentiate between fossil fuel and LUC emissions and these are taken from the CDIAC datasets as specified for the study and the SRES A2 scenario.

2. Methane concentrations are calculated from the Stern and Kaufmann emissions history and the SRES A2 scenario, as recommended for the study, and the lifetime and initial conditions have been adjusted to match the observed methane data – see below.

3. No emissions data have been specified for nitrous oxide so at this stage we have simply left this species out. Similarly we have omitted CFCs, HFCs, etc.

4. The calculation of greenhouse gas radiative forcing follows the parameterisations used in the TAR as recommended. Note that the interaction between CH4 and N2O in radiative forcing is treated by keeping N2O fixed at 270 ppb. 

5. Aerosol radiative forcing is taken from the data given for the past and the A2 scenario by the Hadley Centre for the purposes of this study.

6. The calculation of temperature change has been done using the two-exponential convolution kernel suggested by Jason Lowe of the Hadley Centre and given on the web pages for this study. Based on Sarah’s comments in the FAQ web page for the study we have taken a DT2x of 3.0(C or a climate sensitivity of 0.809(C/(W·m-2). The consequent temperature change is on the low side of what we would expect for the radiative forcing obtained as above. This suggests that the impulse response climate model, which was obtained from a fairly rapid forcing in the 4 x CO2 experiment, is not a good approximation to the slow transient forcing situation being simulated here. We have other models connecting radiative forcing to temperature that would give results closer to the middle of the IPCC TAR range for the S2 scenario.

7. We have deliberately used models that are as simple as possible at this stage. However, in future contributions to this UNFCCC/SBSTA study we may choose to use more detailed models for all steps above, but would remain consistent with protocols agreed by the group.

Significant issues arising

1. Ways of making a smooth transition from past emissions to scenario emissions are not specified. Thus in the 1990 to 2000 period there are some transients that are not expected to reflect reality. This is most noticeable for CH4 concentrations.

2. The major issue in the 1990 to 2000 period is the drop in LUC emissions from the data supplied by Houghton and the values used in SRES. We have used the data as supplied in the interests of closely matching the study protocol. Normally we would have scaled either or both of past and future emissions to reduce or eliminate this effective discontinuity in emission rates.

3. The method of extrapolating LUC and CH4 emissions prior to 1850 and 1860 respectively is not defined. Also the “natural” emissions level for CH4 is not defined.

For LUC emissions prior to 1850 we have extrapolated backwards to zero in 1750.

For CH4 “anthropogenic” emissions we have extrapolated linearly backwards to a value in 1750 which has been set so that a) concentrations are in equilibrium with total emissions in 1750; b) a constant “natural” emissions level and lifetime are used forward of 1750; and c) the resulting concentrations are a “best” fit to a composite record of observations taken from David Etheridge’s ice-core data and the CMDL GLOBALVIEW CH4 Reference Marine Boundary Layer data set (1984-1998). 

The result is a methane lifetime of 9.92 years (almost certainly too long for current budgets), a natural emissions level of 138 TgCH4yr-1 (almost certainly too low for both past and current budgets); and an “anthropogenic” emission in 1750 of 57.5 TgCH4yr-1. The corresponding base concentration in 1750 is 697 ppb, and the fit to observed CH4 concentrations is actually very good even if the parameters are rather fudged.

4. Past emissions are not specified for the other greenhouse gases that are specified in the SRES scenarios – e.g. N2O. We have ignored these gases, again in the interests of matching a study protocol closely rather than trying to simulate the real world. However, it should be noted that this means that comparisons with observed temperature can be expected to be systematically biased low.

5. The exact timing (phasing) of emission and concentration values within the year for which they apply is not unambiguous. E.g. we are taking it that emissions for 1990 are the average rate over that year whereas a concentration for 1990 refers to the concentration at the beginning of the year. (NB the latter choice makes it easier to set up the integration steps, although it might be more consistent to assume that concentrations refer to the value at the mid-point of the year.)

Minor (local) issues

The calculations were coded using the IDL high-level language. Due to a problem with IDL formatted file input blank lines had to be deleted from the end of text files specifying emission values.

IDL Procedures

GetEmissions, Yr1, Yr2, Dyr, T, ECO2, ELUC, ECH4

CCycle, T, EFF, ELUC, ACO2, Fas, Fab, DCs 

AtmChem, T, ECH4, ACH4

RadForcing, ACO2, ACH4, RF

GetAerosolRF, Scenario, T, RFAer

IRCM, T, RF, DTemp

GetCO2Obs, ObsT, ObsCO2

GetCH4Obs, ObsT, ObsCH4
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