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Abstract:

Future emissions under the SRES scenarios are described as examples of no-climate-policy scenarios. The production of policy scenarios is guided by Article 2 of the UN Framework Convention on Climate Change, which requires stabilization of greenhouse-gas concentrations. It is suggested that the choice of stabilization targets should be governed by the need to avoid dangerous interference with the climate system, while the choice of the pathway towards a given target should be determined by some form of cost-benefit analysis. The WRE concentration profiles are given as examples of stabilization pathways, and an alternative ‘overshoot’ pathway is introduced. Probabilistic projections (as probability density functions – pdfs) for global-mean temperature under the SRES scenarios are given. The relative importance of different sources of uncertainty is determined by removing individual sources of uncertainty and examining the change in the output temperature pdf. Emissions and climate sensitivity uncertainties dominate, while carbon cycle, aerosol forcing and ocean mixing uncertainties are shown to be small. It is shown that large uncertainties remain even if the emissions are prescribed. Uncertainties in regional climate change are defined by comparing normalized changes (i.e., changes per 1oC global-mean warming) across multiple models and using the inter-model standard deviation as an uncertainty metric. Global-mean temperature projections for the policy case are given using the WRE profiles. Different stabilization targets are considered, and the overshoot case for 550ppm stabilization is used to quantify the effects of pathway differences. It is shown that large emissions reductions (from the no-policy to the policy case) will lead to only relatively small reductions in warming over the next 100 years. 

1. Introduction:

It is now widely accepted that human activities have contributed substantially to climate change over the past century and that such activities will be the dominant cause of change over the 21st century (and probably longer). The Intergovernmental Panel on Climate Change (IPCC), in their Third Assessment Report (TAR), states that “most of the warming observed over the last 50 years is attributable to human activities” (Houghton et al., 2001, p. 10). The observed warming of global-mean temperature over the past 100 years has been about 0.6oC, and the best estimate of the human component of this is 0.4-0.5oC. For the future, the IPCC TAR gives 1.4-5.8oC as the range of warming resulting from human activities over 1990-2100 (Cubasch and Meehl, 2001, Fig. 9.14).

The purpose of the present paper is to assess possible future changes in more detail, paying particular attention to uncertainties. These uncertainties accrue through uncertainties in: human population growth, economic growth and technology changes, which in turn determine the emissions of gases that may directly or indirectly affect the climate; in the changes in atmospheric composition that will occur for any given emissions scenario; and in the changes in climate that may occur in response to a given set of atmospheric composition changes. 

On the emissions side, two types of pathway into the future are usually distinguished: either we may do nothing to halt the progress of human-induced (‘anthropogenic’) climate change and simply adapt to the changes that occur – ‘no-climate-policy’ pathways; or we may decide to follow a set of policies designed to reduce future climate change. Both types of pathway are considered here. There is, of course, a wide range of possibilities for the no-policy case. The ‘IPCC Special Report on Emissions Scenarios’  (SRES – see below) gives insight into this range of possibilities. Equally, for any given no-policy case there is a wide range of possible policy responses. Together, therefore, the no-policy and policy cases form a continuous and overlapping spectrum of possibilities.  

On the climate side, global-mean temperature changes are frequently used as an indicator of the magnitude of future change, but it is through the regional details of future changes in temperature, precipitation, storminess, etc. that we will experience the impacts of changes in global-mean temperature. I will consider both global-mean and regional changes, and their uncertainties.

In the following Sections I will consider no-climate-policy scenarios in Sections 2 through 5 and policy cases in Sections 2 and 6. Section 2 considers future emissions under both no-policy and policy assumptions. Section 3 considers the implied changes in global-mean temperature for the no-policy case, while Section 4 elaborates on sources of uncertainty at the global-mean level. In both Sections, a probabilistic approach is used. In Section 5, I discuss the spatial details of future changes in temperature and precipitation and quantify regional uncertainties by investigating differences between different climate models. Section 6 considers global-mean temperature projections under the WRE CO2 concentration-stabilization pathways. A summary and conclusions are given in Section 7.

2. Future Emissions:

The primary source of information about future emissions under the ‘no-climate-policy’ assumption is the set of SRES scenarios from the Special Report on Emissions Scenarios (Nakićenović and Swart, 2000), produced as part of the IPCC TAR. These scenarios are based on four different narrative ‘storylines’ (labeled A1, A2, B1 and B2) that determine the driving forces for emissions (population growth and demographic change, socioeconomic development, technological advances, etc.)  Briefly, the A/B distinction corresponds to an emphasis on (A) market forces, or (B) sustainable development. The 1/2 distinction corresponds to: (1) higher rates of economic growth, and economic and technological convergence between developing and more developed nations; versus (2) lower economic growth rates and a much more heterogeneous world.

Of the 35 complete scenarios, six were selected by IPCC as illustrative cases: one ‘marker’ scenario from each storyline; and two others from the A1 storyline that are characterized by different energy technology developments.  The marker scenarios are labeled A1B-AIM, A2-ASF, B1-IMAGE and B2-MESSAGE, and the two other illustrative scenarios are A1FI-MiniCAM and A1T-MESSAGE.  Here, the appended acronyms refer to the assessment models used to calculate the emissions scenarios (details in Nakićenović and Swart, 2000). The technology options in the A1 scenarios are designated by FI for Fossil-fuel Intensive, T for Technological developments focused on non-fossil fuel sources, and B for a Balanced development across a range of technologies. Note that, although they span a wide range of emissions, the illustrative scenarios do not span the full range represented by the 35 complete scenarios. In the analyses below, I use the full set of scenarios.

The SRES scenarios do not incorporate any direct, climate-related emissions control policies. They do, however, incorporate, both directly and indirectly, emissions control policies arising as assumed responses to other environmental concerns. In line with recent research (Grübler, 1998; Smith et al., 2001b), emissions controls for sulfur dioxide (SO2) are accounted for as responses to acidic precipitation and urban air pollution problems. Non-climate policies, however, have not been accounted for in a fully consistent way. For example, emissions of tropospheric ozone precursors in the scenarios are too high in many scenarios because they imply unreasonably high future levels of ozone in urban environments (Wigley et al., 2002).

For all gases, the SRES scenarios give a wide range of future emissions. Figure 1 illustrates this for CO2. Wide emissions uncertainties imply correspondingly wide ranges for possible future concentration levels. Figure 2, corresponding to Fig. 1, gives the SRES range for CO2   concentrations (using a ‘best-estimate’ carbon-cycle model). The extremes do not necessarily correspond to the same scenario over the whole period. Over 2050-2100, the upper extreme is for the A1C-AIM scenario (‘C’ here indicates a coal-based version of the FI group) and the low extreme is for the B1T-MESSAGE scenario. The different assumptions underlying these scenarios have been described above. Uncertainties like those shown in Figs. 1 and 2 lead to uncertainties in future climate change, as will be described further below.

For the policy case, there is no equivalent to the SRES scenarios; but there is nevertheless a wide range of possibilities. The guiding principle for policy is Article 2 of the UNFCCC, which has as its ultimate objective …

Fig. 1: Extremes of fossil CO2 emissions from the full set of 35 complete SRES scenarios.
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Fig. 2: CO2 concentration projections corresponding to Fig. 1. These results account for the full range of SRES emissions, but they use only central estimates for the concentration for any given emissions scenario. Because of this, they do not span the full range of concentration possibilities, since they do not take account of carbon cycle uncertainties. For example, with strong climate feedbacks, substantially higher concentration values might obtain. In climate projections given in the IPCC TAR (Chapter 9) only central CO2 concentration projections were used, as in this Figure. In the analyses of Wigley and Raper (2001), carbon cycle uncertainties were accounted for.
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“… stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous interference with the climate system … achieved within a time frame … to enable economic development to proceed in a sustainable manner”

The key words here are ‘stabilization’ and ‘dangerous interference’. The choice of a target for stabilization depends on what is considered to be dangerous interference with the climate system, a particularly difficult question that is beyond the scope of the present paper. We circumvent the problem by considering different stabilization targets. Note that the goal is to stabilize the concentrations of all greenhouse gases, which would effectively stabilize the climate system. Of course, the climate system is never strictly stable, being continually subject to internally-generated variability and to the influences of natural external forcing factors, such as volcanic eruptions and changes in solar irradiance. We should therefore interpret stabilization of the climate system to mean ‘within the limits of natural variability’. 

Most studies of possible policy pathways have focused on stabilization of CO2 concentration alone, since CO2 has been and will continue to be the primary cause of anthropogenic climate change – a notable exception is the work of Manne and Richels (2001). For CO2, a widely-used set of CO2 concentration stabilization pathways (or ‘profiles’) has been devised by Wigley, Richels and Edmonds (1996), updated versions of which (Wigley, 2002) are shown in Fig. 3. These profiles, commonly referred to as the ‘WRE’ profiles, were designed to take account of the economic costs of reducing CO2 emissions below a no-policy baseline (‘mitigation’) by assuming that the departure from the no-policy case is initially very slow (negligible in the idealized WRE cases). For higher stabilization targets, the need for early departure from the baseline is less, a factor that is accounted for in the WRE profiles by assuming a later departure date.

The WRE profiles sample only a relatively small part of the space of possible concentration stabilization pathways for CO2. They assume, for example, only a single no-policy baseline, viz. the median of the SRES scenarios in the updated profiles (denoted ‘P50 BASELINE’ in the Figures). Different concentration trajectories would arise for different baselines. The lower/higher the baseline, the easier/harder it would be to achieve a given stabilization target. The effect of different baselines is considered further in Wigley (2002). The WRE profiles, except for the WRE350 case (350ppm target, not shown here) also assume that concentrations approach the target along a continually increasing trajectory. In principle it may be advantageous to follow an ‘overshoot’ pathway for any target. An example is shown in Fig. 3 for the 550ppm stabilization case. The implications of an overshoot pathway will be considered in detail below.

The critical issues for CO2 stabilization (ignoring the non-CO2 gases) are: the implied emissions, which, when compared to the baseline, determine the costs; and the implied benefits of the reduction in climate change below the baseline. Ideally, a decision on the stabilization target and pathway should consider both costs and benefits (as a liberal interpretation of the above-quoted extract from Article 2 of the UNFCCC might imply). It is not, however, possible to do this today in any credible way. There are considerable uncertainties in quantifying the costs of mitigation, and even larger uncertainties in quantifying the benefits side of the equation. Benefits uncertainties arise because there are large uncertainties in defining how a reduction in emissions will affect the regional details of future climate change, and large uncertainties in translating these climate-change details into impacts.

For CO2, concentration stabilization is not the same as emissions stabilization. Figure 3 shows the concentration changes that would occur if we were to stabilize fossil-fuel emissions at the present (year 2000) level. Concentrations would increase almost linearly, at about 100ppm per century, for many centuries. Stabilization must therefore require, eventually, a reduction in CO2 emissions to well below present levels. This is true even if one accounts for non-CO2 gases, since CO2 is the dominant factor in causing future climate change.

The emissions requirements corresponding to the profiles in Fig. 3 are shown in Fig. 4. There are considerable uncertainties in these emissions estimates, due to uncertainties in the carbon cycle model (Wigley, 1993) on which they are based. These uncertainties include those due to the possible effects of climate on the carbon cycle, which are not considered here. Nevertheless, the main qualitative features of these emissions results are robust to these uncertainties. 

First, for stabilization targets above about 450ppm, emissions can rise substantially above present levels and still allow stabilization to be achieved. Second, after peak emissions, rapid reductions in emissions are required to achieve stabilization, implying a rapid transition from fossil to non-fossil energy sources and/or a rapid reduction in carbon intensity (CO2 emissions per unit of energy production). Third, as already noted, emissions must eventually decline to well below present levels. 

The first point is crucial – if a stabilization target of 550ppm or higher were deemed acceptable, then the fact that an immediate reduction in emissions is not required may give us time to develop the infrastructure changes and new technologies required to achieve the rapid reductions in emissions that would eventually be required. But this is still a daunting task. As Hoffert et al. (1998, 2002) have pointed out, the technological challenges raised by continued growth in global energy use while, at the same time, moving away from fossil energy sources to meet the demands of stabilization are enormous. 

It is worth noting that, from the standpoint of emissions requirements alone, there are conflicts between the results of Fig. 4 and the demands of the Kyoto Protocol. The Kyoto Protocol requires immediate emissions reductions, whereas the WRE profiles show that stabilization at levels of 550ppm and above could still be achieved even if there were no immediate reductions relative to the no-policy case. A challenging short-term target, following the Kyoto Protocol, may motivate an awareness of the long-term problem – but a target that appears unnecessarily stringent can lead to outright rejection, as has been the case for the USA. Equally, blind acceptance of the WRE results would be unwise since they only provide a qualitative assessment of the economic aspects. 

The WRE stabilization profiles and their implied emissions raise a number of other issues, not least being the question of how to choose a stabilization target. Article 2 provides some confusing guidelines. The above quote, and other statements in the UNFCCC, imply that a cost-benefit framework should be applied. However, Article 2 is more specific with regard to the constraint of ‘dangerous interference’, implying a risk avoidance approach that might be inconsistent with a conventional economic optimization or cost-benefit analysis. One interpretation is that risk avoidance might be used to select a target (with the option of changing the target as our knowledge of the risks improves), while some form of cost-benefit analysis might be used in selecting the pathway towards that target. This is essentially the approach used by, for example, Manne and Richels (2001), although these authors employ cost-optimization only and do not consider benefits.

Fig. 3: Updated versions of the WRE concentration stabilization profiles for CO2. An alternative ‘overshoot’ profile is also shown for the 550ppm stabilization case. Diamonds show the stabilization dates. The diagonal line shows how concentrations would evolve if fossil-fuel emissions were kept constant at their 2000 level. The assumed no-policy baseline (P50) is the median of the full set of SRES scenarios. Stabilization profiles depart from the baseline in 2005 (WRE450), 2010 (WRE550), 2015 (overshoot case and WRE650) and 2020 (WRE750). 
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Fig. 4: Total CO2 emissions (fossil plus land-use change) for the WRE and overshoot concentration profiles given in Fig. 3.
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3. Future Changes in Global-mean Temperature:

I will consider first the no-climate-policy case, beginning with global-mean temperature and then (in Section 4) the regional details. 

The factors that control future climate change are the emissions of various gases, the attendant changes in atmospheric composition, and the way the climate system responds to these composition changes. All three aspects are considered here. 

The relevant emissions are those of: a range of greenhouse gases (CO2, CH4, N2O, and a large number of halocarbons and related species); certain other gases that affect the buildup of greenhouse gases and/or which lead to the production of tropospheric ozone, which is a powerful greenhouse gas (primarily the so-called ‘reactive gases’, CO, NOx and VOCs); and particles or gases that can produce aerosols (small particles) in the atmosphere (of which SO2 is arguably the most important). 

Greenhouse gases affect the balance between incoming solar radiation and outgoing long-wave radiation by absorbing outgoing radiation, while aerosols affect both the incoming and outgoing fluxes to varying degrees depending on the aerosol type. The imbalances so produced are called ‘radiative forcing’, and the climate system responds by trying to restore the balance either by warming the atmosphere in the case of greenhouse gases or by cooling the atmosphere in the case of aerosols – although some aerosols, notably carbonaceous (soot) aerosols act in more complex ways and may cause warming or cooling depending on aerosol type.

In terms of the climate response, emissions may be divided into those that produce long-lasting changes (i.e., timescales of decades or longer) in atmospheric composition (CO2, CH4, N2O, and most halocarbons), and those that have short-term effects (timescales of order days to weeks). SO2, leading to the production of sulfate aerosols, and the reactive gases, which produce tropospheric ozone and affect the lifetime of CH4, fall into the second category. Long-lived gases produce spatially-uniform changes in atmospheric composition, and their effects are often lumped together with CO2 to give an ‘equivalent-CO2’ concentration. Short-lived gases affect mainly the regions near to their points of emission and so lead to spatially-heterogeneous changes in atmospheric composition and more complex patterns of climate change than the long-lived gases.

As noted above, and illustrated in Fig. 1 for CO2, future emissions of all gases are subject to large uncertainties.

Translating emissions changes to changes in atmospheric composition requires the use of ‘gas-cycle’ models, of which carbon-cycle models (for CO2) are one example. (Such models may also be used in reverse or ‘inverse’ mode to determine the emissions required to follow a prescribed concentration pathway, as illustrated by Figs. 3 and 4.) All gas-cycle models have inherent uncertainties, the most important of which, because of the dominant role CO2 has in affecting the climate, are those in the carbon cycle. These include direct uncertainties associated with the transfer of CO2 between the various carbon reservoirs (the land and terrestrial biosphere, the oceans, and the atmosphere), and indirect uncertainties associated with feedbacks within the carbon cycle and between the carbon cycle and the climate system. The main internal carbon-cycle feedback arises from the effect of CO2 on plant growth. At higher CO2 levels plants absorb more CO2, providing a negative feedback that tends to slow the growth of atmospheric CO2 – the effect is called ‘CO2 fertilization’. Climate feedbacks occur because the transfers between the carbon reservoirs are climate-dependent. Most important here are transfers involving the terrestrial biosphere – higher temperatures, for example, lead to increases in both plant productivity and respiration, with the latter tending to dominate. This is a net positive feedback, increasing the rate of growth of atmospheric CO2 concentration.

In determining the climate consequences, the first step is the translation of atmospheric composition changes to radiative forcing. This is done internally from first principles in more complex models (such as General Circulation Models – GCMs). Simpler models (such as the MAGICC model used below), which use radiative forcing as an input parameter, must make use of empirical relationships to relate concentrations or emissions to radiative forcing (see, e.g., Harvey et al., 1997). There are uncertainties involved in calculating greenhouse-gas radiative forcing from concentrations, but these are probably no more than +/- 10% of the central estimates. The biggest forcing uncertainties are those for aerosols. Large forcing uncertainties, however, do not necessarily translate to large uncertainties in global-mean temperature, as will be demonstrated below.

For given radiative forcing, the global-mean temperature response is determined primarily by the ‘climate sensitivity’. Strictly, this is the equilibrium (i.e., eventual) temperature change per unit of radiative forcing; but it is often characterized by the equilibrium response to a doubling of the CO2 concentration, denoted T2x. T2x is still subject to considerable uncertainty – Wigley and Raper (2001) estimate that its value lies in the range 1.5-4.5oC with 90% confidence, although other studies suggest an even wider range (e.g. Andronova and Schlesinger, 2001). 

Global-mean temperature response is also determined by the thermal inertia of the climate system, which, in turn, is largely determined by how rapidly heat is mixed down into the ocean. These two aspects, the sensitivity and the inertia, act like a motor vehicle responding to the accelerator. The accelerator’s position determines the vehicle’s eventual top speed and is akin to the sensitivity, while the vehicle’s mass (inertia) determines how rapidly this speed is reached. Just as different vehicles have different top speeds, so too do different climate models have different sensitivities – reflecting uncertainties in the climate sensitivity of the real-world climate system. We do not yet know whether the climate system is a Porsche or a Volkswagen.

Projected future changes in global-mean temperature are shown in Fig. 5. The range shown here combines the lowest and the highest radiative forcing values from the full SRES emissions set (the CO2 component of which is shown in Fig. 2), with low (1.5oC) and high (4.5oC) climate sensitivities. The bounds shown here differ slightly from those given in the IPCC TAR (Cubasch and Meehl, 2001, Fig. 9.14) even though the same climate model has been used (viz. the MAGICC model: Wigley and Raper, 1992; Raper et al., 1996). This is mainly because a wider sensitivity range has been employed here (the TAR range was 1.7-4.2oC, whereas the range used here is 1.5-4.5oC). Figure 5 does not account for all uncertainties, just those in emissions and the climate sensitivity. Other uncertainties are discussed below.

Fig. 5 provides a graphic illustration of both the large magnitude of potential changes in global-mean temperature (even the lower bound represents a warming rate of about double that of the past century; the upper bound is more than ten times the past rate) and the overall uncertainty range. 

It is better for policy assessment purposes, however, to try to present these results probabilistically (as explained by Schneider, 2001). This is done in Fig. 6, following Wigley and Raper (2001). In a probabilistic framework, temperature changes are presented as probability density functions (pdfs) where the area under the curve to the left of a given temperature value (indicated along the abscissa) gives the probability that the warming will be less than that value. Figure 6 considers additional sources of uncertainty beyond the emissions and sensitivity uncertainties considered in Fig. 5; viz. uncertainties in ocean mixing rates, in aerosol forcing, and in carbon-cycle feedbacks (for details, see Wigley and Raper, 2001). For emissions, the Wigley and Raper analysis assumed that each of the SRES emissions scenarios was equally likely, since the SRES team did not assign probabilities to the individual scenarios.  For the other four uncertainty factors, each was input to the MAGICC climate model as a pdf, and some 110,000 simulations are carried out to span the range of input uncertainties.

Fig. 5: Global-mean temperature projections for the IPCC SRES emissions scenarios. The outer curves combine sensitivity and forcing extremes (4.5 HIGH EMS and 1.5 LOW EMS). The inner curves show the range of results for different emissions for a climate sensitivity (T2x) of 2.5oC. For all model parameters other than sensitivity, best-estimate values following Wigley and Raper (2001) are used.
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Fig. 6: No-climate-policy probabilistic projections for global-mean temperature change over different time intervals, from Wigley and Raper (2001). The bar beneath the abscissa axis shows the range given in the IPCC TAR. The pdfs account for uncertainties in ocean mixing, aerosol forcing, the carbon cycle, emissions (using the full set of 35 complete SRES scenarios) and the climate sensitivity.
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4. Sources of Uncertainty in Global-mean Temperature Projections:

Figure 6 quantifies the overall uncertainty in global-mean temperature in probabilistic terms, consistent with the state of the science that is represented by the IPCC TAR. It does not, however, give information about the individual sources of uncertainty and their relative importance. One way to do this is to successively eliminate sources of uncertainty (i.e., replace that particular input pdf by a single – e.g. median – value) and see how the pdf for global-mean temperature changes. A small change in the output pdf would indicate that, compared to other sources of uncertainty, the omitted factor was relatively unimportant.

This has been done for each of the uncertainty factors incorporated in Fig. 6. For ocean mixing and aerosol forcing uncertainties, their influences are negligible (see Table 1). For carbon cycle uncertainties, the results are shown in Fig. 7 and Table 1. Contrary to common belief, the influence of carbon cycle uncertainties can be seen to be relatively small. This may seem puzzling since, in terms of projected increases in CO2 concentration, the uncertainties can be quite large. For example, in the present analysis, the 90% confidence interval for concentration in 2100 under the A1FI emissions scenario is 900-1240ppm, with a median value of 990ppm. For global-mean temperature, however, when considered in conjunction with other uncertainties, these carbon cycle uncertainties are overwhelmed. Of course, if we were to reduce the other uncertainties substantially, or to consider particular applications where they were less important (such as in defining the emissions requirements for a given concentration stabilization profile), then carbon-cycle uncertainties would become more important.

The uncertainties that overwhelm the carbon cycle uncertainties are those in emissions and the climate sensitivity. The effect of emissions uncertainties is shown in Fig. 8. For emissions, it is not sufficient to consider only the median emissions case as a way to eliminate these uncertainties, since the residual uncertainties depend on the selected pathway for future emissions. Figure 8 gives results for a low (B1-IMAGE), mid (A1B-AIM) and high (A1FI-MiniCAM) emissions scenario, and shows that the residual uncertainties are greater for higher emissions (see also Table 1). An interesting additional result is that removing emissions uncertainties has only a small effect on the spread of the global-mean temperature pdf – in other words, even if we knew what future emissions were going to be, the uncertainties surrounding any prediction of global-mean temperature would still be large. What changes, of course, is the central value of the distribution.

This highlights an often neglected facet of uncertainty analysis. Such analyses must consider, not only the uncertainty range, but also the position of the pdf. As Fig. 8 clearly demonstrates, the primary effect of removing (or reducing) a source of uncertainty may well be to alter the best estimate of future change rather than reduce the spread about this best estimate.

A similar situation arises in the case of climate sensitivity uncertainties. Figure 9 (see also Table 1) shows uncertainties in 1990-2100 global-mean warming for three different values of the climate sensitivity. For low and high sensitivities, the position of the pdf is changed radically from the general case, but the spread of the pdf remains large – due primarily to emissions uncertainties.

Fig. 7: Effect of removing carbon-cycle model uncertainties on the pdf for 1990-2100 global-mean temperature change. The base case (ALL UNCERTAINTIES) is the same as in Fig.6. 
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Fig. 8: Effect of removing emissions uncertainties on the pdf for 1990-2100 global-mean temperature change. The base case (ALL UNCERTAINTIES) is the same as in Fig.6.
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Fig. 9: Effect of removing climate sensitivity uncertainties on the pdf for 1990-2100 global-mean temperature change. The base case (ALL UNCERTAINTIES) is the same as in Fig.6.
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5. Spatial Patterns of Climate Change:

Figures 6-9 show uncertainties in global-mean temperature projections for the no-climate-policy case. It should be noted that Fig. 8 gives some important insights into the effects of policy. For example, one could suppose that the B1 scenario was achieved by implementing policies against the A1B scenario as a no-policy baseline. If this were so, then there would be clear benefits, since the median of the global-mean temperature pdf is shifted substantially towards lower warming. However, the spread of the pdf is reduced only minimally, a result that will apply to any policy case. 

It is, of course, impossible to make a detailed assessment of the benefits, in terms of avoided impacts, of any mitigation policy using just global-mean temperature. The impacts of climate change occur at the local to regional level, and depend on many variables in addition to temperature. Because of this, and because of the uncertainties that surround projections of climate change at the regional level that will be described below, quantifying benefits is a daunting task. It is made even more difficult by the fact that most impacts models have large inherent uncertainties that compound uncertainties in their inputs.

The focus of this Section will be on uncertainties in the regional climate change signal that might arise from a mitigation policy. In reality, any such signal will be embedded in the noise of the climate system’s natural variability. For a given scenario, this adds another element of uncertainty. While natural variability is ignored here, it may be that it cannot be ignored in some impacts sectors. For example, in ecosystem impacts where changes in disturbance frequency can be of paramount importance, it may be essential to express these impacts in probabilistic terms generated by considering ensemble means spanning a range of (unpredictable!) future natural variability realizations. These variability issues make the problem of assessing uncertainties even more difficult. Indeed, even when restricting the discussion to a deterministic signal (i.e., ignoring the effects of internally-generated variability or noise), there has been little work of any value on quantifying uncertainties in regional climate.

So, how do we quantify these uncertainties in regional climate? One approach is to compare results from different models. To facilitate this, we employ the scaling method developed by the present author and first described in Santer et al. (1990). The fundamental assumption of this method is that future changes in climate may be decomposed into global-mean and spatial pattern components. Instead of considering the ‘raw’ patterns of climate change, therefore, we consider patterns of change per unit (1oC) of global-mean warming (which we refer to as ‘normalized’ patterns). This has many advantages, not least that it allows us to compare results from models that have very different climate sensitivities. Normalization essentially factors out the effects that are directly related to climate sensitivity differences. We can then consider the effects of sensitivity uncertainties separately at the global-mean level, as done in the preceding Sections, and concentrate on the underlying patterns of regional climate. By quantifying inter-model differences in the normalized patterns of change we obtain more fundamental insights into regional uncertainties. 

Here, I use coupled atmosphere/ocean GCM results from the CMIP model-intercomparison    project (Covey et al., 2002). The CMIP project has compiled data sets for unforced (‘control run’) experiments and for a standard forced (‘perturbation’) experiment for most of the world’s AOGCMs. (The perturbation experiment is one in which CO2 is increased at a compound rate of 1% per year corresponding closely to a linear increase in radiative forcing.) 

In interpreting the CO2 increase results, it is important to define the signal correctly. A problem here is that, in terms of the spatial patterns of climate change, many AOGCMs show a significant ‘drift’. In other words, if the model is run in control mode (i.e., not subject to any external forcing), and even if the model’s global-mean temperature exhibits no long-term trend under such circumstances, the patterns of climate change may show substantial trends on the 100-year timescale. If this is the case, comparing future and initial climate states in a perturbation experiment (referred to as the Definition 1 method for defining the signal; Santer et al., 1994) will not give the true signal, but will give a mix of signal plus drift. To account for this, a standard procedure is to compare the perturbation experiment with a parallel control run (with both starting with the same initial conditions). If the drift is common to both, and there is strong evidence from tests with AOGCMs that it is, then subtracting the control run from the perturbation experiment will give a better estimate of the underlying signal. This is referred to as the Definition 2 method, and is the method employed here.

Normalized signals for annual-mean temperature and precipitation change, averaged over 17 AOGCMs, are shown in Fig. 10. (Note that annual means are used here simply for illustrative purposes. Seasonal results would be of more direct relevance for impacts, but to span the seasons would have required four times as many maps. The information given here comes from the user-friendly software package ‘MAGICC/SCENGEN’, obtainable from the author, that allows the user to produce a wide range of similar results.) 

Figure 10 shows a number of well-realized features: amplified warming in high northern latitudes; warming minima in the North Atlantic and around Antarctica associated with regions where deep water production occurs; increased precipitation over the tropical oceans and in high latitudes; and reduced precipitation in the subtropics (which are already dry) and around the Mediterranean. In most areas, the model-average changes in precipitation are quite small (less 3% change per degree C of global-mean warming), but this statistic hides large differences between the seasons and between models.

Uncertainties can be quantified by comparing these normalized signal patterns with the ‘noise’ of inter-model variability (i.e., by dividing the signal by the inter-model standard deviation on a gridpoint by gridpoint basis to form patterns of an inter-model signal-to-noise ratio (SNR)). These results are also shown in Fig. 10 – also from MAGICC/SCENGEN. High SNR values frequently occur where the signal is large; although high SNR may also occur where the signal is small, but inter-model differences are even smaller. Low SNR generally means that model results differ widely. 

In standard statistical terms, an SNR above 2 would indicate that the model-mean signal was statistically significant at the 5% level – i.e., that there was only one chance in 20 that the signal was zero (using a two-tail test). For temperature changes, SNR values exceed 2 for all regions except those around and downwind of the regions where deep water formation occurs. Low SNR values in these regions reflect smaller signals (see Fig. 10) and larger differences between models. In contrast, for precipitation, SNR values are less than 2 for most of the globe. The exceptions are the high latitude regions where the signals are highest (Fig. 10). Interestingly, there is some indication that the regions where we can have most confidence in the temperature change signals are also the regions where we have least confidence in precipitation signals. The temperature and precipitation SNR patterns are negatively correlated, but the pattern correlation is not high, about -0.4.

In practical terms, however, we might accept a much less stringent significance level. An SNR of +1 corresponds to the 16% significance level (one-tail test) and a probability of only one in six that the signal is zero or less. This would not be enough to satisfy normal statistical testing criteria, but, since there is still a high likelihood of a non-zero change, such SNR values may be of considerable ‘significance’ to the policy maker. 

The phraseology used here suggests an alternative way of presenting SNR results. Instead of SNR values, if one assumes the distribution of models results to be Gaussian, then one can use the model mean and inter-model variability to calculate the probability of a change exceeding a specified threshold, such as the probability of a precipitation increase (where the threshold is zero) – see Santer et al. (1990). MAGICC/SCENGEN presents results in this way as well as through SNR values. 

Would such a result (i.e., an SNR value around 1, or a probability of 84% that precipitation would increase) warrant action by a policy maker? Deciding on an SNR or probability threshold in the decision-making context depends on what is judged to be an acceptable risk. This in turn depends on the costs associated with two types of error relative to the benefits of action, responding to a supposed climate change signal when the true signal is zero, and failing to respond when there is a substantially non-zero true signal.

Fig. 10a: Model-average patterns of normalized annual-mean temperature change (i.e., changes per 1oC global-mean warming), averaged over 17 models from the CMIP data base for 1% compound CO2 increase perturbation experiments (Definition 2 changes) – top map, and corresponding inter-model signal-to-noise ratios (model-mean normalized change divided by inter-model standard deviation) – bottom map.
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Fig. 10b: Model-average patterns of normalized annual-mean precipitation change (i.e., changes per 1oC global-mean warming), averaged over 17 models from the CMIP data base for 1% compound CO2 increase perturbation experiments (Definition 2 changes) – top map, and corresponding inter-model signal-to-noise ratios (model-mean normalized change divided by inter-model standard deviation) – bottom map.
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6. Temperature projections under CO2 stabilization.

In Section 2 I considered the SRES no-climate-policy emissions scenarios and showed, as policy examples, the WRE CO2 concentration stabilization profiles and the implied emissions requirements. Sections 3, 4 and 5 considered climate changes under the no-policy scenarios. Here I consider climate changes under the WRE policy scenarios. Although Article 2 of the UNFCCC has as its goal stabilization of all anthropogenic greenhouse gases, I will consider only the effects of CO2 stabilization here. Very little work has been done on the climate implications of multi-gas stabilization scenarios.

Non-CO2 gases cannot be ignored, however. To isolate the effects of CO2 stabilization I assume just a single scenario for non-CO2 gases, namely the P50 scenario used as a baseline for the updated WRE profiles. P50 emissions, however, are specified only to 2100, while the CO2 concentration profiles go to 2250 and beyond. In order to give climate projections to 2250, I therefore assume emissions of non-CO2 gases to remain constant at the 2100 level given in the P50 scenario. The radiative forcing from these gases therefore increases after 2100, albeit only slightly.

To further constrain the analysis I consider only a single set of climate model parameters, a climate sensitivity of 2.5oC and ‘best guess’ values for all other parameters (i.e., the values used in the IPCC TAR).

Figure 11 shows changes in global-mean temperature for the stabilization cases considered in Fig. 3, together with the constant 2000-level fossil CO2 emissions case. There are a number of points to note. First, the greatest separation is between the 450ppm and 550ppm cases, while the least is between the 650ppm and750ppm cases. This results mainly from the logarithmic dependence of CO2 radiative forcing on concentration, which means that as the CO2 level increases, the  forcing increment for a 100ppm concentration increment decreases. Second, although CO2 concentrations stabilize in all cases (as early as 2100 in the WRE450 case), warming continues beyond 2250. This is partly due to the influence of the non-CO2 gases, and partly because of the large thermal inertia of the climate system. Third, even though the emissions in the CO2 stabilization cases are much less than in the baseline P50 case (see Fig. 4), the reduction in warming achieved through these emissions reductions is relatively small. For example, in 2100 the baseline emissions level is 17.57GtC/yr, while the WRE550 emissions level is approximately 60% less than this at 6.85GtC/yr. The corresponding 1990-2100 warmings are 2.81oC for the baseline and 2.22oC for WRE550 (only 20% less). This again is a consequence of the thermal inertia of the climate system. 

Finally, by 2250 warming under the overshoot 550ppm concentration pathway has returned almost to the standard 550ppm case. Overshoot allows emissions to rise 14% above the no-overshoot case, while the maximum increase in global-mean temperature change relative to 1990 is somewhat less, around 10%. It is likely that the overshoot case would lead to reduced mitigation costs, while the attendant increased warming would certainly lead to a reduction in the benefits of averted climate change. This raises the question of whether the reduced mitigation costs are enough to offset the reduction in climate-change benefits. While answering this question is beyond the scope of the present work, it is clear that overshoot CO2 stabilization pathways warrant further investigation.

Fig. 11: Global-mean temperature projections for the CO2 concentration pathways shown in Fig. 3. Results are for a climate sensitivity of 2.5oC and IPCC TAR central estimates of all other model parameters. Non-CO2 emissions are assumed to follow the P50 scenario to 2100 and remain constant thereafter. Black diamonds show the dates at which CO2 concentrations stabilize. 
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7. Conclusions:

This paper considers future changes in climate and the uncertainties in these changes at the global-mean and spatial pattern levels for both no-climate-policy and policy cases. Where possible, a probabilistic approach is used.

Emissions projections, as the primary drivers of anthropogenic climate change, are considered first, for both the no-policy case (characterized by the SRES scenarios) and the policy case (following the WRE CO2 stabilization profiles). The most important feature of the WRE profiles is that, for stabilization targets above about 450ppm, they do not require immediate reductions in emissions below the baseline no-policy case. Eventually, emissions must drop below present levels, but, depending on the chosen stabilization target, they may remain above present levels for decades to more than a century. The possibility of following an overshoot pathway to stabilization (where the peak concentration exceeds the eventual stabilization target) is introduced.

Probabilistic projections for global-mean temperature under the no-policy assumption produced by Wigley and Raper (2001) are broken down by uncertainty factor in order to quantify the relative importance of different sources of uncertainty (ocean mixing, aerosol forcing, the carbon cycle, emissions, and the climate sensitivity). A new method is employed to do this: removal of individual sources of uncertainty and comparison of the resulting pdf with that based on the full uncertainty assessment. Small changes in the pdf imply that uncertainties in the factor removed are relatively unimportant. For temperature changes over 1990-2100, emissions and climate sensitivity uncertainties are shown to be by far the most important. Removing either emissions or sensitivity uncertainties, however, has only a small effect on the spread of the global-mean temperature pdf – in other words, the effect of emissions or sensitivity uncertainties alone is similar to their combined effect.

Uncertainties in the regional patterns of climate change are examined using normalized patterns of change (i.e., patterns of change per 1oC global-mean warming). This method, proposed many years ago but rarely used, allows us to separate the effects of climate sensitivity uncertainties from those inherent in the patterns of change. Pattern uncertainties are based on the differences between 17 AOGCMs in the CMIP data base, and quantified using a signal-to-noise ratio (model-mean signal divided by inter-model standard deviation). Temperature uncertainties are shown to be greatest at high latitudes and least in low latitudes, while precipitation shows the opposite pattern.

For mitigation policies, Article 2 of the UNFCCC implies that both mitigation costs and the benefits of averted climate change should be considered. On the cost side, for CO2, it is sufficient to consider only changes at the global-mean level. For benefits, regional climate change information is needed. This almost certainly makes the assessment of benefits more difficult than the assessment of costs.
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Figure Captions:

Fig. 1: Extremes of fossil CO2 emissions from the full set of 35 complete SRES scenarios.

Fig. 2: CO2 concentration projections corresponding to Fig. 1. These results account for the full range of SRES emissions, but they use only central estimates for the concentration for any given emissions scenario. Because of this, they do not span the full range of concentration possibilities, since they do not take account of carbon cycle uncertainties. For example, with strong climate feedbacks, substantially higher concentration values might obtain. In climate projections given in the IPCC TAR (Chapter 9) only central CO2 concentration projections were used, as in this Figure. In the analyses of Wigley and Raper (2001), carbon cycle uncertainties were accounted for.

Fig. 3: Updated versions of the WRE concentration stabilization profiles for CO2. An alternative ‘overshoot’ profile is also shown for the 550ppm stabilization case. Diamonds show the stabilization dates. The diagonal line shows how concentrations would evolve if fossil-fuel emissions were kept constant at their 2000 level. The assumed no-policy baseline (P50) is the median of the full set of SRES scenarios. Stabilization profiles depart from the baseline in 2005 (WRE450), 2010 (WRE550), 2015 (overshoot case and WRE650) and 2020 (WRE750). 

Fig. 4: Total CO2 emissions (fossil plus land-use change) for the WRE and overshoot concentration profiles given in Fig. 3.

Fig. 5: Global-mean temperature projections for the IPCC SRES emissions scenarios. The outer curves combine sensitivity and forcing extremes (4.5 HIGH EMS and 1.5 LOW EMS). The inner curves show the range of results for different emissions for a climate sensitivity (T2x) of 2.5oC. For all model parameters other than sensitivity, best-estimate values following Wigley and Raper (2001) are used.

Fig. 6: No-climate-policy probabilistic projections for global-mean temperature change over different time intervals, from Wigley and Raper (2001). The bar beneath the abscissa axis shows the range given in the IPCC TAR. The pdfs account for uncertainties in ocean mixing, aerosol forcing, the carbon cycle, emissions (using the full set of 35 complete SRES scenarios) and the climate sensitivity.

Fig. 7: Effect of removing carbon-cycle model uncertainties on the pdf for 1990-2100 global-mean temperature change. The base case (ALL UNCERTAINTIES) is the same as in Fig.6. 

Fig. 8: Effect of removing emissions uncertainties on the pdf for 1990-2100 global-mean temperature change. The base case (ALL UNCERTAINTIES) is the same as in Fig.6. 

Fig. 9: Effect of removing climate sensitivity uncertainties on the pdf for 1990-2100 global-mean temperature change. The base case (ALL UNCERTAINTIES) is the same as in Fig.6.

Fig. 10: Model-average patterns of normalized annual-mean temperature and precipitation change (i.e., changes per 1oC global-mean warming), averaged over 16 models from the CMIP data base for 1% compound CO2 increase perturbation experiments (Definition 2 changes), and corresponding inter-model signal-to-noise ratios (model-mean normalized change divided by inter-model standard deviation).

Fig. 11: Global-mean temperature projections for the CO2 concentration pathways shown in Fig. 3. Results are for a climate sensitivity of 2.5oC and IPCC TAR central estimates of all other model parameters. Non-CO2 emissions are assumed to follow the P50 scenario to 2100 and remain constant thereafter. Black diamonds show the dates at which CO2 concentrations stabilize. 

 

Table 1: 90% confidence intervals and interval ranges for 1990-2100 global-mean temperature change for different uncertainty factor combinations. ALL UNCERTS gives the results when all uncertainties are accounted for, duplicating values given in Wigley and Raper (2001). MEDIAN Kz refers to vertical diffusivity in the model, and means that ocean mixing uncertainties are ignored. MEDIAN AEROSOL uses only the best estimates of 1990 aerosol forcing. MEDIAN CO2 uses only best-estimate carbon cycle model parameters (including those that quantify fertilization and climate feedbacks). The last six rows use single values for either the emissions scenario or the climate sensitivity.  
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AERLIMS

		YEAR		MEAN		MINIMUM		MAXIMUM		ZERO

		1990		353.6		353.6		353.6		0

		1995		361.2		361.2		361.2		0

		2000		369.2		369.2		369.2		0

		2005		379		378.4		380.2		0

		2010		390		387.6		394.6		0

		2015		402.4		396.8		412.4		0

		2020		416.2		405.8		433.7		0

		2025		431.2		414.6		457.8		0

		2030		447.4		423.2		484.8		0

		2035		464.7		431.9		514.3		0

		2040		482.9		441.1		547		0

		2045		502		451.5		581.8		0

		2050		522.1		462.6		619		0

		2055		542.7		468.3		655.9		0

		2060		563.4		473		696.1		0

		2065		584.2		476.5		737.9		0

		2070		605.1		478.9		781.4		0

		2075		626.2		480.5		826.8		0

		2080		647.5		481.3		874.3		0

		2085		668.9		481.3		924.2		0

		2090		690.3		480.7		975.9		0

		2095		711.8		479.5		1028.3		0

		2100		733.3		478		1081		0

		YEAR		MEAN		MINIMUM		MAXIMUM

		YEAR		MEAN		MINIMUM		MAXIMUM
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FIG3

		Date:		12-Mar-01

		LOG-N		ORMAL SENSIT		IVITY PLUS CO		ALL UNCERTAINTIES

		'RAW'		1:2:1 FILTE		RED RESULTS
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		2030 P		ERCENTILES (		RAW RESULTS)

		1.00%		LIMIT =    .		3622
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		5.00%		LIMIT =    .		4752

		10.00%		LIMIT =    .		5464

		25.00%		LIMIT =    .		6618

		50.00%		LIMIT =    .		8029

		75.00%		LIMIT =    .		9501
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		99.00%		LIMIT =   1.		3084

		2070 P		ERCENTILES (		RAW RESULTS)

		1.00%		LIMIT =   1.		322

		2.50%		LIMIT =   1.		1628

		5.00%		LIMIT =   1.		2902
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		2100 P		ERCENTILES (		RAW RESULTS)

		1.00%		LIMIT =   1.		2910

		2.50%		LIMIT =   1.		4885

		5.00%		LIMIT =   1.		6831
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		2046		2046		2046		2046		2046		2046		2046

		2047		2047		2047		2047		2047		2047		2047

		2048		2048		2048		2048		2048		2048		2048

		2049		2049		2049		2049		2049		2049		2049

		2050		2050		2050		2050		2050		2050		2050

		2051		2051		2051		2051		2051		2051		2051

		2052		2052		2052		2052		2052		2052		2052

		2053		2053		2053		2053		2053		2053		2053

		2054		2054		2054		2054		2054		2054		2054

		2055		2055		2055		2055		2055		2055		2055

		2056		2056		2056		2056		2056		2056		2056

		2057		2057		2057		2057		2057		2057		2057

		2058		2058		2058		2058		2058		2058		2058

		2059		2059		2059		2059		2059		2059		2059

		2060		2060		2060		2060		2060		2060		2060

		2061		2061		2061		2061		2061		2061		2061

		2062		2062		2062		2062		2062		2062		2062

		2063		2063		2063		2063		2063		2063		2063

		2064		2064		2064		2064		2064		2064		2064

		2065		2065		2065		2065		2065		2065		2065

		2066		2066		2066		2066		2066		2066		2066

		2067		2067		2067		2067		2067		2067		2067

		2068		2068		2068		2068		2068		2068		2068

		2069		2069		2069		2069		2069		2069		2069

		2070		2070		2070		2070		2070		2070		2070

		2071		2071		2071		2071		2071		2071		2071

		2072		2072		2072		2072		2072		2072		2072

		2073		2073		2073		2073		2073		2073		2073

		2074		2074		2074		2074		2074		2074		2074

		2075		2075		2075		2075		2075		2075		2075

		2076		2076		2076		2076		2076		2076		2076

		2077		2077		2077		2077		2077		2077		2077

		2078		2078		2078		2078		2078		2078		2078

		2079		2079		2079		2079		2079		2079		2079

		2080		2080		2080		2080		2080		2080		2080

		2081		2081		2081		2081		2081		2081		2081

		2082		2082		2082		2082		2082		2082		2082

		2083		2083		2083		2083		2083		2083		2083

		2084		2084		2084		2084		2084		2084		2084

		2085		2085		2085		2085		2085		2085		2085

		2086		2086		2086		2086		2086		2086		2086

		2087		2087		2087		2087		2087		2087		2087

		2088		2088		2088		2088		2088		2088		2088

		2089		2089		2089		2089		2089		2089		2089

		2090		2090		2090		2090		2090		2090		2090

		2091		2091		2091		2091		2091		2091		2091

		2092		2092		2092		2092		2092		2092		2092

		2093		2093		2093		2093		2093		2093		2093

		2094		2094		2094		2094		2094		2094		2094

		2095		2095		2095		2095		2095		2095		2095

		2096		2096		2096		2096		2096		2096		2096

		2097		2097		2097		2097		2097		2097		2097

		2098		2098		2098		2098		2098		2098		2098

		2099		2099		2099		2099		2099		2099		2099

		2100		2100		2100		2100		2100		2100		2100

		2101		2101		2101		2101		2101		2101		2101

		2102		2102		2102		2102		2102		2102		2102

		2103		2103		2103		2103		2103		2103		2103

		2104		2104		2104		2104		2104		2104		2104

		2105		2105		2105		2105		2105		2105		2105

		2106		2106		2106		2106		2106		2106		2106

		2107		2107		2107		2107		2107		2107		2107

		2108		2108		2108		2108		2108		2108		2108

		2109		2109		2109		2109		2109		2109		2109

		2110		2110		2110		2110		2110		2110		2110

		2111		2111		2111		2111		2111		2111		2111

		2112		2112		2112		2112		2112		2112		2112

		2113		2113		2113		2113		2113		2113		2113

		2114		2114		2114		2114		2114		2114		2114

		2115		2115		2115		2115		2115		2115		2115

		2116		2116		2116		2116		2116		2116		2116

		2117		2117		2117		2117		2117		2117		2117

		2118		2118		2118		2118		2118		2118		2118

		2119		2119		2119		2119		2119		2119		2119

		2120		2120		2120		2120		2120		2120		2120

		2121		2121		2121		2121		2121		2121		2121

		2122		2122		2122		2122		2122		2122		2122

		2123		2123		2123		2123		2123		2123		2123

		2124		2124		2124		2124		2124		2124		2124

		2125		2125		2125		2125		2125		2125		2125

		2126		2126		2126		2126		2126		2126		2126

		2127		2127		2127		2127		2127		2127		2127

		2128		2128		2128		2128		2128		2128		2128

		2129		2129		2129		2129		2129		2129		2129

		2130		2130		2130		2130		2130		2130		2130

		2131		2131		2131		2131		2131		2131		2131

		2132		2132		2132		2132		2132		2132		2132

		2133		2133		2133		2133		2133		2133		2133

		2134		2134		2134		2134		2134		2134		2134

		2135		2135		2135		2135		2135		2135		2135

		2136		2136		2136		2136		2136		2136		2136

		2137		2137		2137		2137		2137		2137		2137

		2138		2138		2138		2138		2138		2138		2138

		2139		2139		2139		2139		2139		2139		2139

		2140		2140		2140		2140		2140		2140		2140

		2141		2141		2141		2141		2141		2141		2141

		2142		2142		2142		2142		2142		2142		2142

		2143		2143		2143		2143		2143		2143		2143

		2144		2144		2144		2144		2144		2144		2144

		2145		2145		2145		2145		2145		2145		2145

		2146		2146		2146		2146		2146		2146		2146

		2147		2147		2147		2147		2147		2147		2147

		2148		2148		2148		2148		2148		2148		2148

		2149		2149		2149		2149		2149		2149		2149

		2150		2150		2150		2150		2150		2150		2150

		2151		2151		2151		2151		2151		2151		2151

		2152		2152		2152		2152		2152		2152		2152

		2153		2153		2153		2153		2153		2153		2153

		2154		2154		2154		2154		2154		2154		2154

		2155		2155		2155		2155		2155		2155		2155

		2156		2156		2156		2156		2156		2156		2156

		2157		2157		2157		2157		2157		2157		2157

		2158		2158		2158		2158		2158		2158		2158

		2159		2159		2159		2159		2159		2159		2159

		2160		2160		2160		2160		2160		2160		2160

		2161		2161		2161		2161		2161		2161		2161

		2162		2162		2162		2162		2162		2162		2162

		2163		2163		2163		2163		2163		2163		2163

		2164		2164		2164		2164		2164		2164		2164

		2165		2165		2165		2165		2165		2165		2165

		2166		2166		2166		2166		2166		2166		2166

		2167		2167		2167		2167		2167		2167		2167

		2168		2168		2168		2168		2168		2168		2168

		2169		2169		2169		2169		2169		2169		2169

		2170		2170		2170		2170		2170		2170		2170

		2171		2171		2171		2171		2171		2171		2171

		2172		2172		2172		2172		2172		2172		2172

		2173		2173		2173		2173		2173		2173		2173

		2174		2174		2174		2174		2174		2174		2174

		2175		2175		2175		2175		2175		2175		2175

		2176		2176		2176		2176		2176		2176		2176

		2177		2177		2177		2177		2177		2177		2177

		2178		2178		2178		2178		2178		2178		2178

		2179		2179		2179		2179		2179		2179		2179

		2180		2180		2180		2180		2180		2180		2180

		2181		2181		2181		2181		2181		2181		2181

		2182		2182		2182		2182		2182		2182		2182

		2183		2183		2183		2183		2183		2183		2183

		2184		2184		2184		2184		2184		2184		2184

		2185		2185		2185		2185		2185		2185		2185

		2186		2186		2186		2186		2186		2186		2186

		2187		2187		2187		2187		2187		2187		2187

		2188		2188		2188		2188		2188		2188		2188

		2189		2189		2189		2189		2189		2189		2189

		2190		2190		2190		2190		2190		2190		2190

		2191		2191		2191		2191		2191		2191		2191

		2192		2192		2192		2192		2192		2192		2192

		2193		2193		2193		2193		2193		2193		2193

		2194		2194		2194		2194		2194		2194		2194

		2195		2195		2195		2195		2195		2195		2195

		2196		2196		2196		2196		2196		2196		2196

		2197		2197		2197		2197		2197		2197		2197

		2198		2198		2198		2198		2198		2198		2198

		2199		2199		2199		2199		2199		2199		2199

		2200		2200		2200		2200		2200		2200		2200

		2201		2201		2201		2201		2201		2201		2201

		2202		2202		2202		2202		2202		2202		2202

		2203		2203		2203		2203		2203		2203		2203

		2204		2204		2204		2204		2204		2204		2204

		2205		2205		2205		2205		2205		2205		2205

		2206		2206		2206		2206		2206		2206		2206

		2207		2207		2207		2207		2207		2207		2207

		2208		2208		2208		2208		2208		2208		2208

		2209		2209		2209		2209		2209		2209		2209

		2210		2210		2210		2210		2210		2210		2210

		2211		2211		2211		2211		2211		2211		2211

		2212		2212		2212		2212		2212		2212		2212

		2213		2213		2213		2213		2213		2213		2213

		2214		2214		2214		2214		2214		2214		2214

		2215		2215		2215		2215		2215		2215		2215

		2216		2216		2216		2216		2216		2216		2216

		2217		2217		2217		2217		2217		2217		2217

		2218		2218		2218		2218		2218		2218		2218

		2219		2219		2219		2219		2219		2219		2219

		2220		2220		2220		2220		2220		2220		2220

		2221		2221		2221		2221		2221		2221		2221

		2222		2222		2222		2222		2222		2222		2222

		2223		2223		2223		2223		2223		2223		2223

		2224		2224		2224		2224		2224		2224		2224

		2225		2225		2225		2225		2225		2225		2225

		2226		2226		2226		2226		2226		2226		2226

		2227		2227		2227		2227		2227		2227		2227

		2228		2228		2228		2228		2228		2228		2228

		2229		2229		2229		2229		2229		2229		2229

		2230		2230		2230		2230		2230		2230		2230

		2231		2231		2231		2231		2231		2231		2231

		2232		2232		2232		2232		2232		2232		2232

		2233		2233		2233		2233		2233		2233		2233

		2234		2234		2234		2234		2234		2234		2234

		2235		2235		2235		2235		2235		2235		2235

		2236		2236		2236		2236		2236		2236		2236

		2237		2237		2237		2237		2237		2237		2237

		2238		2238		2238		2238		2238		2238		2238

		2239		2239		2239		2239		2239		2239		2239

		2240		2240		2240		2240		2240		2240		2240

		2241		2241		2241		2241		2241		2241		2241

		2242		2242		2242		2242		2242		2242		2242

		2243		2243		2243		2243		2243		2243		2243

		2244		2244		2244		2244		2244		2244		2244

		2245		2245		2245		2245		2245		2245		2245

		2246		2246		2246		2246		2246		2246		2246

		2247		2247		2247		2247		2247		2247		2247

		2248		2248		2248		2248		2248		2248		2248

		2249		2249		2249		2249		2249		2249		2249

		2250		2250		2250		2250		2250		2250		2250
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DT2x = 2.5 degC
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YEAR
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0.0304
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0.0739
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0.1044

0.1044

0.1044
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0.1361
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0.1521

0.1521

0.1521

0.1521

0.1521

0.1521

0.1521

0.168

0.168

0.168

0.168

0.168

0.1679

0.168

0.1836

0.1836

0.1836

0.1836

0.1836

0.1832

0.1836

0.1991

0.1991

0.1991

0.1991

0.1991

0.1983

0.1991

0.2154

0.2154

0.2154

0.2154

0.2154

0.214

0.2154

0.2321

0.2321

0.2321

0.2321

0.2321

0.2297

0.2321

0.249

0.249

0.249

0.249

0.249

0.2455

0.249

0.2662

0.266

0.2662

0.2662

0.2662

0.2613

0.2662

0.2837

0.2832

0.2837

0.2837

0.2837

0.2771

0.2837

0.3014

0.3004

0.3014

0.3014

0.3014

0.2929

0.3014

0.3192

0.3177

0.3192

0.3192

0.3192

0.3087

0.3192

0.3374

0.335

0.3374

0.3374

0.3374

0.3244

0.3374

0.356

0.3525

0.3559

0.356

0.356

0.3403

0.356

0.3747

0.3699

0.3746

0.3747

0.3747

0.3561

0.3747

0.3936

0.3872

0.3933

0.3936

0.3936

0.3717

0.3936

0.4127

0.4043

0.4122

0.4127

0.4127

0.3873

0.4127

0.432

0.4214

0.4311

0.4319

0.432

0.4027

0.4319

0.4514

0.4383

0.4502

0.4514

0.4514

0.4181

0.4513

0.471

0.455

0.4693

0.4709

0.471

0.4333

0.4707

0.4907

0.4716

0.4885

0.4906

0.4907

0.4484

0.4902

0.5109

0.4883

0.508

0.5107

0.5109

0.4637

0.5101

0.5319

0.5055

0.5283

0.5317

0.5319

0.4797

0.5308

0.5538

0.5231

0.5493

0.5533

0.5537

0.4961

0.5521

0.576

0.5408

0.5705

0.5754

0.5759

0.5127

0.5737

0.5987

0.5585

0.5919

0.5977

0.5985

0.5294

0.5956

0.6217

0.5761

0.6135

0.6203

0.6213

0.546

0.6176

0.6449

0.5936

0.6352

0.643

0.6443

0.5627

0.6398

0.6684

0.611

0.657

0.666

0.6676

0.5794

0.6621

0.6922

0.6283

0.6788

0.6891

0.6911

0.5961

0.6846

0.7163

0.6455

0.7007

0.7124

0.7148

0.6127

0.7072

0.7412

0.6631

0.7233

0.7364

0.7393

0.63

0.7304

0.7678

0.682

0.7473

0.7619

0.7654

0.6486

0.7553

0.7955

0.7017

0.7723

0.7885

0.7926

0.6682

0.7811

0.8237

0.7215

0.7976

0.8155

0.8203

0.688

0.8073

0.8522

0.7414

0.823

0.8428

0.8483

0.708

0.8337

0.8811

0.7613

0.8486

0.8703

0.8766

0.7281

0.8605

0.9102

0.7812

0.8743

0.8981

0.9051

0.7483

0.8874

0.9396

0.801

0.9001

0.926

0.9339

0.7686

0.9144

0.9693

0.8208

0.926

0.954

0.9629

0.7889

0.9416

0.9992

0.8405

0.9519

0.9822

0.9921

0.8093

0.969

1.0293

0.8601

0.9778

1.0106

1.0215

0.8298

0.9965

1.0598

0.8799

1.0039

1.0392

1.0512

0.8505

1.0243

1.0906

0.8996

1.0301

1.0679

1.0812

0.8713

1.0523

1.1216

0.9193

1.0563

1.0968

1.1113

0.8922

1.0803

1.1529

0.9389

1.0824

1.1257

1.1416

0.913

1.1085

1.1843

0.9585

1.1086

1.1547

1.1719

0.9339

1.1367

1.2159

0.9779

1.1346

1.1837

1.2024

0.9549

1.165

1.2477

0.9972

1.1606

1.2127

1.2329

0.9758

1.1933

1.2797

1.0165

1.1866

1.2418

1.2635

0.9967

1.2217

1.3119

1.0356

1.2125

1.2708

1.2941

1.0177

1.25

1.3445

1.055

1.2386

1.3001

1.3251

1.0389

1.2788

1.3776

1.0746

1.2649

1.3299

1.3566

1.0605

1.3079

1.4108

1.0942

1.2912

1.3595

1.388

1.0821

1.337

1.4441

1.1136

1.3174

1.3892

1.4195

1.1038

1.3661

1.4773

1.1329

1.3435

1.4187

1.451

1.1253

1.3951

1.5106

1.1522

1.3694

1.4483

1.4824

1.1469

1.4242

1.5438

1.1713

1.3952

1.4777

1.5139

1.1685

1.4532

1.577

1.1903

1.4209

1.5071

1.5453

1.19

1.4821

1.6102

1.2092

1.4464

1.5363

1.5766

1.2115

1.511

1.6433

1.228

1.4718

1.5655

1.608

1.2329

1.5398

1.6762

1.2464

1.4968

1.5944

1.639

1.2541

1.5683

1.7086

1.2643

1.5211

1.6226

1.6695

1.2748

1.5963

1.7405

1.2816

1.5449

1.6503

1.6995

1.295

1.6237

1.7723

1.2987

1.5684

1.6778

1.7294

1.315

1.6509

1.8039

1.3156

1.5917

1.7051

1.759

1.335

1.6779

1.8355

1.3324

1.6147

1.7322

1.7885

1.3548

1.7048

1.8669

1.349

1.6375

1.759

1.8179

1.3745

1.7314

1.8983

1.3654

1.6602

1.7858

1.8471

1.3942

1.758

1.9297

1.3817

1.6826

1.8123

1.8762

1.4138

1.7843

1.9609

1.3979

1.7048

1.8387

1.9051

1.4333

1.8105

1.992

1.4138

1.7267

1.8647

1.9337

1.4526

1.8363

2.0225

1.4291

1.7479

1.8901

1.9618

1.4714

1.8616

2.0526

1.444

1.7686

1.915

1.9893

1.4897

1.8863

2.0826

1.4586

1.789

1.9396

2.0166

1.5079

1.9107

2.1125

1.4731

1.8091

1.964

2.0437

1.526

1.9349

2.1423

1.4874

1.829

1.9881

2.0706

1.544

1.9588

2.172

1.5016

1.8487

2.012

2.0973

1.5618

1.9825

2.2017

1.5156

1.8681

2.0357

2.1238

1.5796

2.0059

2.2312

1.5295

1.8874

2.0592

2.1501

1.5973

2.0292

2.2608

1.5432

1.9064

2.0824

2.1762

1.6149

2.0522

2.2901

1.5567

1.9251

2.1054

2.202

1.6323

2.0748

2.3186

1.5694

1.9429

2.1274

2.227

1.649

2.0965

2.3465

1.5814

1.9599

2.1486

2.2511

1.6649

2.1174

2.3741

1.593

1.9766

2.1695

2.2748

1.6806

2.1378

2.4015

1.6045

1.9929

2.19

2.2983

1.6962

2.1579

2.4287

1.6157

2.009

2.2103

2.3215

1.7115

2.1777

2.4557

1.6268

2.0248

2.2303

2.3445

1.7268

2.1972

2.4826

1.6378

2.0404

2.25

2.3671

1.7419

2.2164

2.5094

1.6485

2.0557

2.2695

2.3896

1.7569

2.2352

2.536

1.6592

2.0708

2.2887

2.4118

1.7719

2.2538

2.5624

1.6696

2.0857

2.3077

2.4338

1.7866

2.2721

2.5885

1.6798

2.1002

2.3263

2.4554

1.8011

2.2898

2.6143

1.6896

2.1143

2.3444

2.4765

1.8154

2.3072

2.6399

1.6992

2.1281

2.3623

2.4974

1.8295

2.3241

2.6653

1.7087

2.1417

2.3799

2.518

1.8434

2.3408

2.6904

1.718

2.1551

2.3972

2.5383

1.8572

2.3571

2.7154

1.7272

2.1682

2.4143

2.5584

1.871

2.3731

2.7402

1.7363

2.1811

2.4312

2.5783

1.8846

2.3888

2.7649

1.7452

2.1939

2.4478

2.5979

1.8981

2.4042

2.7893

1.754

2.2064

2.4643

2.6174

1.9115

2.4193

2.8134

1.7624

2.2185

2.4802

2.6363

1.9246

2.4338

1.7698

2.2295

2.495

2.6541

1.9368

2.4472

1.7765

2.2397

2.509

2.6711

1.9481

2.4597

1.7829

2.2496

2.5226

2.6877

1.9593

2.4717

1.7891

2.2591

2.5359

2.7039

1.9702

2.4833

1.7951

2.2685

2.5489

2.7199

1.981

2.4945

1.801

2.2775

2.5616

2.7356

1.9916

2.5054

1.8067

2.2864

2.5741

2.751

2.0022

2.516

1.8123

2.2951

2.5864

2.7662

2.0125

2.5262

1.8177

2.3035

2.5983

2.781

2.0228

2.5361

1.8229

2.3116

2.61

2.7956

2.0328

2.5456

1.828

2.3196

2.6214

2.81

2.0428

2.5548

1.833

2.3274

2.6327

2.8241

2.0526

2.5637

1.8379

2.335

2.6437

2.838

2.0624

2.5724

1.8427

2.3424

2.6545

2.8517

2.072

2.5807

1.8475

2.3497

2.6651

2.8652

2.0816

2.5888

1.8521

2.3569

2.6756

2.8784

2.0911

2.5967

1.8566

2.3639

2.6859

2.8915

2.1006

2.6043

1.8611

2.3707

2.696

2.9044

2.1099

2.6116

1.8655

2.3775

2.7059

2.9171

2.1192

2.6187

1.8699

2.3841

2.7157

2.9297

2.1285

2.6256

1.8741

2.3905

2.7253

2.942

2.1376

2.6322

1.8783

2.3969

2.7347

2.9542

2.1468

2.6386

1.8825

2.4031

2.744

2.9662

2.1558

2.6448

1.8866

2.4093

2.7531

2.9781

2.1649

2.6508

1.8906

2.4153

2.7621

2.9897

2.1738

2.6565

1.8946

2.4212

2.771

3.0013

2.1827

2.6621

1.8986

2.427

2.7797

3.0126

2.1916

2.6675

1.9024

2.4327

2.7883

3.0238

2.2004

2.6727

1.9063

2.4383

2.7967

3.0349

2.2092

2.6776

1.9101

2.4438

2.8051

3.0458

2.2179

2.6824

1.9138

2.4492

2.8132

3.0565

2.2266

2.6871

1.9175

2.4545

2.8213

3.0671

2.2353

2.6915

1.9212

2.4598

2.8292

3.0776

2.2439

2.6958

1.9248

2.4649

2.8371

3.0879

2.2525

2.6999

1.9284

2.47

2.8448

3.0981

2.261

2.7039

1.9319

2.475

2.8523

3.1082

2.2695

2.7077

1.9354

2.4798

2.8598

3.1181

2.278

2.7113

1.9389

2.4847

2.8672

3.1279

2.2864

2.7148

1.9423

2.4894

2.8744

3.1375

2.2948

2.7181

1.9457

2.4941

2.8815

3.147

2.3031

2.7214

1.949

2.4987

2.8886

3.1564

2.3115

2.7244

1.9524

2.5032

2.8955

3.1657

2.3198

2.7274

1.9557

2.5076

2.9023

3.1749

2.328

2.7302

1.9589

2.512

2.9091

3.1839

2.3363

2.7329

1.9622

2.5163

2.9157

3.1928

2.3445

2.7355

1.9654

2.5206

2.9222

3.2016

2.3526

2.738

1.9685

2.5248

2.9287

3.2103

2.3608

2.7403

1.9717

2.5289

2.935

3.2189

2.3689

2.7426

1.9748

2.533

2.9413

3.2273

2.377

2.7447

1.9779

2.537

2.9474

3.2357

2.385

2.7468

1.9809

2.5409

2.9535

3.2439

2.3931

2.7487

1.984

2.5448

2.9595

3.2521

2.4011

2.7506

1.987

2.5487

2.9654

3.2601

2.4091

2.7524

1.9899

2.5525

2.9712

3.268

2.417

2.7541

1.9929

2.5562

2.977

3.2758

2.4249

2.7557

1.9958

2.56

2.9826

3.2836

2.4328

2.7572

1.9987

2.5636

2.9882

3.2912

2.4407

2.7587

2.0016

2.5673

2.9937

3.2987

2.4486

2.7601

2.0045

2.5709

2.9992

3.3062

2.4564

2.7614

2.0073

2.5745

3.0045

3.3135

2.4642

2.7627

2.0101

2.578

3.0098

3.3208

2.472

2.7639

2.0129

2.5815

3.015

3.3279

2.4798

2.765

2.0157

2.585

3.0202

3.335

2.4875

2.7661

2.0184

2.5884

3.0252

3.342

2.4953

2.7671

2.0212

2.5918

3.0302

3.3489

2.503

2.7681

2.0239

2.5952

3.0352

3.3557

2.5106

2.769

2.0266

2.5985

3.0401

3.3624

2.5183

2.7699

2.0292

2.6019

3.0449

3.3691

2.5259

2.7708

2.0319

2.6051

3.0496

3.3756

2.5336

2.7716

2.0345

2.6084

3.0543

3.3821

2.5412

2.7724

2.0371

2.6116

3.0589

3.3885

2.5487

2.7731

2.0397

2.6148

3.0635

3.3948

2.5563

2.7738

2.0423

2.618

3.068

3.4011

2.5638

2.7745

2.0449

2.6212

3.0724

3.4072

2.5714

2.7752

2.0474

2.6243

3.0768

3.4133

2.5789

2.7758

2.0499

2.6274

3.0811

3.4193

2.5864

2.7764

2.0525

2.6305

3.0854

3.4253

2.5938

2.777

2.0549

2.6335

3.0896

3.4312

2.6013

2.7775

2.0574

2.6366

3.0938

3.437

2.6087

2.7781

2.0599

2.6396

3.0979

3.4427

2.6161

2.7786

2.0623

2.6426

3.102

3.4484

2.6235

2.7791

2.0648

2.6455

3.106

3.454

2.6309

2.7796

2.0672

2.6485

3.11

3.4595

2.6383

2.7801

2.0696

2.6514

3.1139

3.465

2.6456

2.7806

2.0719

2.6543

3.1178

3.4704

2.653

2.7811

2.0743

2.6572

3.1216

3.4758

2.6603

2.7815

2.0767

2.66

3.1254

3.481

2.6676

2.782

2.079

2.6629

3.1291

3.4863

2.6749

2.7825

2.0813

2.6657

3.1328

3.4914

2.6821

2.7829

2.0836

2.6685

3.1364

3.4965

2.6894

2.7834

2.0859

2.6713

3.14

3.5016

2.6966

2.7838

2.0882

2.674

3.1436

3.5066

2.7038

2.7843

2.0905

2.6768

3.1471

3.5115

2.7111

2.7848

2.0928

2.6795

3.1506

3.5164

2.7183

2.7852

2.095

2.6822

3.154

3.5212

2.7254

2.7857

2.0972

2.6849

3.1574

3.526

2.7326

2.7862

2.0994

2.6876

3.1608

3.5307

2.7397

2.7867

2.1017

2.6902

3.1641

3.5353

2.7469

2.7872

2.1038

2.6929

3.1674

3.5399

2.754

2.7877

2.106

2.6955

3.1706

3.5445

2.7611

2.7882

2.1082

2.6981

3.1738

3.549

2.7682

2.7887

2.1104

2.7007

3.177

3.5535

2.7753

2.7893

2.1125

2.7033

3.1802

3.5579

2.7824

2.7898

2.1146

2.7058

3.1833

3.5622

2.7894

2.7904

2.1168

2.7084

3.1864

3.5665

2.7965

2.791

2.1189

2.7109

3.1894

3.5708

2.8035

2.7916

2.121

2.7134

3.1925

3.575

2.8105

2.7922

2.1231

2.7159

3.1955

3.5792

2.8175

2.7928

2.1251

2.7184

3.1985

3.5833

2.8245

2.7935

2.1272

2.7209

3.2015

3.5874

2.8315

2.7941

2.1293

2.7233

3.2044

3.5915

2.8385

2.7948

2.1313

2.7258

3.2074

3.5955

2.8454

2.7955

2.1334

2.7282

3.2103

3.5994

2.8524

2.7962

2.1354

2.7306

3.2132

3.6033

2.8593

2.797

2.1374

2.733

3.216

3.6072

2.8662

2.7977

2.1394

2.7354

3.2189

3.6111

2.8731

2.7985

2.1414

2.7378

3.2217

3.6149

2.88

2.7993

2.1434

2.7401

3.2245

3.6186

2.8869

2.8001

2.1454

2.7425

3.2273

3.6223

2.8938

2.801

2.1473

2.7448

3.2301

3.626

2.9006

2.8018

2.1493

2.7472

3.2329

3.6297

2.9075

2.8027

2.1512

2.7495

3.2356

3.6333

2.9143

2.8036

2.1532

2.7518

3.2383

3.6368

2.9211

2.8045

2.1551

2.7541

3.241

3.6404

2.928

2.8055

2.157

2.7563

3.2437

3.6439

2.9348

2.8065

2.1589

2.7586

3.2464

3.6473

2.9416

2.8074

2.1609

2.7609

3.249

3.6508

2.9483

2.8085

2.1627

2.7631

3.2517

3.6542

2.9551

2.8095

2.1646

2.7653

3.2543

3.6575

2.9619

2.8106

2.1665

2.7676

3.2569

3.6609

2.9686

2.8117

2.1684

2.7698

3.2595

3.6642

2.9754

2.8128

2.1702

2.772

3.2621

3.6674

2.9821

2.8139

2.1721

2.7742

3.2647

3.6707

2.9888

2.8151

2.1739

2.7764

3.2672

3.6739

2.9955

2.8162

2.1758

2.7785

3.2697

3.6771

3.0022

2.8174

2.1776

2.7807

3.2723

3.6802

3.0089

2.8187

2.1794

2.7828

3.2748

3.6833

3.0156

2.8199

2.1812

2.785

3.2773

3.6864

3.0223

2.8212

2.183

2.7871

3.2797

3.6895

3.0289

2.8225

2.1848

2.7892

3.2822

3.6925

3.0356

2.8238

2.1866

2.7913

3.2847

3.6955

3.0422

2.8252

2.1884

2.7934

3.2871

3.6985

3.0489

2.8266

2.1902

2.7955

3.2895

3.7014

3.0555

2.828

2.192

2.7976

3.2919

3.7043

3.0621

2.8294

2.1937

2.7997

3.2943

3.7072

3.0687

2.8308

2.1955

2.8017

3.2967

3.7101

3.0753

2.8323

2.1972

2.8038

3.2991

3.7129

3.0819

2.8338

2.199

2.8058

3.3015

3.7158

3.0885

2.8353

2.2007

2.8078

3.3038

3.7186

3.095

2.8369

2.2024

2.8099

3.3062

3.7213

3.1016

2.8384



C-COMP

		TEMPS		FOR NEW WRE		(OECD FIG		3) : DT2X		= 2.5 :		DIRECT CONC		INPUT --		NO CLIMATE FEEDBACK

		YEAR		P50		WRE450		WRE550		WRE650		WRE750		CONST-E		WRE550 OVERSHOOT						P50

		1990		0		0		0		0		0		0		0						0

		1991		0.0156		0.0156		0.0156		0.0156		0.0156		0.0156		0.0156						0.0156

		1992		0.0304		0.0304		0.0304		0.0304		0.0304		0.0304		0.0304						0.0304

		1993		0.0447		0.0447		0.0447		0.0447		0.0447		0.0447		0.0447						0.0447

		1994		0.0591		0.0591		0.0591		0.0591		0.0591		0.0591		0.0591						0.0591

		1995		0.0739		0.0739		0.0739		0.0739		0.0739		0.0739		0.0739						0.0739

		1996		0.089		0.089		0.089		0.089		0.089		0.089		0.089						0.089

		1997		0.1044		0.1044		0.1044		0.1044		0.1044		0.1044		0.1044						0.1044

		1998		0.1201		0.1201		0.1201		0.1201		0.1201		0.1201		0.1201						0.1201

		1999		0.1361		0.1361		0.1361		0.1361		0.1361		0.1361		0.1361						0.1361

		2000		0.1521		0.1521		0.1521		0.1521		0.1521		0.1521		0.1521						0.1521

		2001		0.168		0.168		0.168		0.168		0.168		0.1679		0.168						0.168

		2002		0.1836		0.1836		0.1836		0.1836		0.1836		0.1832		0.1836						0.1836

		2003		0.1991		0.1991		0.1991		0.1991		0.1991		0.1983		0.1991						0.1991

		2004		0.2154		0.2154		0.2154		0.2154		0.2154		0.214		0.2154						0.2154

		2005		0.2321		0.2321		0.2321		0.2321		0.2321		0.2297		0.2321						0.2321

		2006		0.249		0.249		0.249		0.249		0.249		0.2455		0.249						0.249

		2007		0.2662		0.266		0.2662		0.2662		0.2662		0.2613		0.2662						0.2662

		2008		0.2837		0.2832		0.2837		0.2837		0.2837		0.2771		0.2837						0.2837

		2009		0.3014		0.3004		0.3014		0.3014		0.3014		0.2929		0.3014						0.3014

		2010		0.3192		0.3177		0.3192		0.3192		0.3192		0.3087		0.3192						0.3192

		2011		0.3374		0.335		0.3374		0.3374		0.3374		0.3244		0.3374						0.3374

		2012		0.356		0.3525		0.3559		0.356		0.356		0.3403		0.356						0.356

		2013		0.3747		0.3699		0.3746		0.3747		0.3747		0.3561		0.3747						0.3747

		2014		0.3936		0.3872		0.3933		0.3936		0.3936		0.3717		0.3936						0.3936

		2015		0.4127		0.4043		0.4122		0.4127		0.4127		0.3873		0.4127						0.4127

		2016		0.432		0.4214		0.4311		0.4319		0.432		0.4027		0.4319						0.432

		2017		0.4514		0.4383		0.4502		0.4514		0.4514		0.4181		0.4513						0.4514

		2018		0.471		0.455		0.4693		0.4709		0.471		0.4333		0.4707						0.471

		2019		0.4907		0.4716		0.4885		0.4906		0.4907		0.4484		0.4902						0.4907

		2020		0.5109		0.4883		0.508		0.5107		0.5109		0.4637		0.5101						0.5109

		2021		0.5319		0.5055		0.5283		0.5317		0.5319		0.4797		0.5308						0.5319

		2022		0.5538		0.5231		0.5493		0.5533		0.5537		0.4961		0.5521						0.5538

		2023		0.576		0.5408		0.5705		0.5754		0.5759		0.5127		0.5737						0.576

		2024		0.5987		0.5585		0.5919		0.5977		0.5985		0.5294		0.5956						0.5987

		2025		0.6217		0.5761		0.6135		0.6203		0.6213		0.546		0.6176						0.6217

		2026		0.6449		0.5936		0.6352		0.643		0.6443		0.5627		0.6398						0.6449

		2027		0.6684		0.611		0.657		0.666		0.6676		0.5794		0.6621						0.6684

		2028		0.6922		0.6283		0.6788		0.6891		0.6911		0.5961		0.6846						0.6922

		2029		0.7163		0.6455		0.7007		0.7124		0.7148		0.6127		0.7072						0.7163

		2030		0.7412		0.6631		0.7233		0.7364		0.7393		0.63		0.7304						0.7412

		2031		0.7678		0.682		0.7473		0.7619		0.7654		0.6486		0.7553						0.7678

		2032		0.7955		0.7017		0.7723		0.7885		0.7926		0.6682		0.7811						0.7955

		2033		0.8237		0.7215		0.7976		0.8155		0.8203		0.688		0.8073						0.8237

		2034		0.8522		0.7414		0.823		0.8428		0.8483		0.708		0.8337						0.8522

		2035		0.8811		0.7613		0.8486		0.8703		0.8766		0.7281		0.8605						0.8811

		2036		0.9102		0.7812		0.8743		0.8981		0.9051		0.7483		0.8874						0.9102

		2037		0.9396		0.801		0.9001		0.926		0.9339		0.7686		0.9144						0.9396

		2038		0.9693		0.8208		0.926		0.954		0.9629		0.7889		0.9416						0.9693

		2039		0.9992		0.8405		0.9519		0.9822		0.9921		0.8093		0.969						0.9992

		2040		1.0293		0.8601		0.9778		1.0106		1.0215		0.8298		0.9965						1.0293

		2041		1.0598		0.8799		1.0039		1.0392		1.0512		0.8505		1.0243						1.0598

		2042		1.0906		0.8996		1.0301		1.0679		1.0812		0.8713		1.0523						1.0906

		2043		1.1216		0.9193		1.0563		1.0968		1.1113		0.8922		1.0803						1.1216

		2044		1.1529		0.9389		1.0824		1.1257		1.1416		0.913		1.1085						1.1529

		2045		1.1843		0.9585		1.1086		1.1547		1.1719		0.9339		1.1367						1.1843

		2046		1.2159		0.9779		1.1346		1.1837		1.2024		0.9549		1.165						1.2159

		2047		1.2477		0.9972		1.1606		1.2127		1.2329		0.9758		1.1933						1.2477

		2048		1.2797		1.0165		1.1866		1.2418		1.2635		0.9967		1.2217						1.2797

		2049		1.3119		1.0356		1.2125		1.2708		1.2941		1.0177		1.25						1.3119

		2050		1.3445		1.055		1.2386		1.3001		1.3251		1.0389		1.2788						1.3445

		2051		1.3776		1.0746		1.2649		1.3299		1.3566		1.0605		1.3079						1.3776

		2052		1.4108		1.0942		1.2912		1.3595		1.388		1.0821		1.337						1.4108

		2053		1.4441		1.1136		1.3174		1.3892		1.4195		1.1038		1.3661						1.4441

		2054		1.4773		1.1329		1.3435		1.4187		1.451		1.1253		1.3951						1.4773

		2055		1.5106		1.1522		1.3694		1.4483		1.4824		1.1469		1.4242						1.5106

		2056		1.5438		1.1713		1.3952		1.4777		1.5139		1.1685		1.4532						1.5438

		2057		1.577		1.1903		1.4209		1.5071		1.5453		1.19		1.4821						1.577

		2058		1.6102		1.2092		1.4464		1.5363		1.5766		1.2115		1.511						1.6102

		2059		1.6433		1.228		1.4718		1.5655		1.608		1.2329		1.5398						1.6433

		2060		1.6762		1.2464		1.4968		1.5944		1.639		1.2541		1.5683						1.6762

		2061		1.7086		1.2643		1.5211		1.6226		1.6695		1.2748		1.5963						1.7086

		2062		1.7405		1.2816		1.5449		1.6503		1.6995		1.295		1.6237						1.7405

		2063		1.7723		1.2987		1.5684		1.6778		1.7294		1.315		1.6509						1.7723

		2064		1.8039		1.3156		1.5917		1.7051		1.759		1.335		1.6779						1.8039

		2065		1.8355		1.3324		1.6147		1.7322		1.7885		1.3548		1.7048						1.8355

		2066		1.8669		1.349		1.6375		1.759		1.8179		1.3745		1.7314						1.8669

		2067		1.8983		1.3654		1.6602		1.7858		1.8471		1.3942		1.758						1.8983

		2068		1.9297		1.3817		1.6826		1.8123		1.8762		1.4138		1.7843						1.9297

		2069		1.9609		1.3979		1.7048		1.8387		1.9051		1.4333		1.8105						1.9609

		2070		1.992		1.4138		1.7267		1.8647		1.9337		1.4526		1.8363						1.992

		2071		2.0225		1.4291		1.7479		1.8901		1.9618		1.4714		1.8616						2.0225

		2072		2.0526		1.444		1.7686		1.915		1.9893		1.4897		1.8863						2.0526

		2073		2.0826		1.4586		1.789		1.9396		2.0166		1.5079		1.9107						2.0826

		2074		2.1125		1.4731		1.8091		1.964		2.0437		1.526		1.9349						2.1125

		2075		2.1423		1.4874		1.829		1.9881		2.0706		1.544		1.9588						2.1423

		2076		2.172		1.5016		1.8487		2.012		2.0973		1.5618		1.9825						2.172

		2077		2.2017		1.5156		1.8681		2.0357		2.1238		1.5796		2.0059						2.2017

		2078		2.2312		1.5295		1.8874		2.0592		2.1501		1.5973		2.0292						2.2312

		2079		2.2608		1.5432		1.9064		2.0824		2.1762		1.6149		2.0522						2.2608

		2080		2.2901		1.5567		1.9251		2.1054		2.202		1.6323		2.0748						2.2901

		2081		2.3186		1.5694		1.9429		2.1274		2.227		1.649		2.0965						2.3186

		2082		2.3465		1.5814		1.9599		2.1486		2.2511		1.6649		2.1174						2.3465

		2083		2.3741		1.593		1.9766		2.1695		2.2748		1.6806		2.1378						2.3741

		2084		2.4015		1.6045		1.9929		2.19		2.2983		1.6962		2.1579						2.4015

		2085		2.4287		1.6157		2.009		2.2103		2.3215		1.7115		2.1777						2.4287

		2086		2.4557		1.6268		2.0248		2.2303		2.3445		1.7268		2.1972						2.4557

		2087		2.4826		1.6378		2.0404		2.25		2.3671		1.7419		2.2164						2.4826

		2088		2.5094		1.6485		2.0557		2.2695		2.3896		1.7569		2.2352						2.5094

		2089		2.536		1.6592		2.0708		2.2887		2.4118		1.7719		2.2538						2.536

		2090		2.5624		1.6696		2.0857		2.3077		2.4338		1.7866		2.2721						2.5624

		2091		2.5885		1.6798		2.1002		2.3263		2.4554		1.8011		2.2898						2.5885

		2092		2.6143		1.6896		2.1143		2.3444		2.4765		1.8154		2.3072						2.6143

		2093		2.6399		1.6992		2.1281		2.3623		2.4974		1.8295		2.3241						2.6399

		2094		2.6653		1.7087		2.1417		2.3799		2.518		1.8434		2.3408						2.6653

		2095		2.6904		1.718		2.1551		2.3972		2.5383		1.8572		2.3571						2.6904

		2096		2.7154		1.7272		2.1682		2.4143		2.5584		1.871		2.3731						2.7154

		2097		2.7402		1.7363		2.1811		2.4312		2.5783		1.8846		2.3888						2.7402

		2098		2.7649		1.7452		2.1939		2.4478		2.5979		1.8981		2.4042						2.7649

		2099		2.7893		1.754		2.2064		2.4643		2.6174		1.9115		2.4193						2.7893

		2100		2.8134		1.7624		2.2185		2.4802		2.6363		1.9246		2.4338						2.8134

		2101				1.7698		2.2295		2.495		2.6541		1.9368		2.4472

		2102				1.7765		2.2397		2.509		2.6711		1.9481		2.4597

		2103				1.7829		2.2496		2.5226		2.6877		1.9593		2.4717

		2104				1.7891		2.2591		2.5359		2.7039		1.9702		2.4833

		2105				1.7951		2.2685		2.5489		2.7199		1.981		2.4945

		2106				1.801		2.2775		2.5616		2.7356		1.9916		2.5054

		2107				1.8067		2.2864		2.5741		2.751		2.0022		2.516

		2108				1.8123		2.2951		2.5864		2.7662		2.0125		2.5262

		2109				1.8177		2.3035		2.5983		2.781		2.0228		2.5361

		2110				1.8229		2.3116		2.61		2.7956		2.0328		2.5456

		2111				1.828		2.3196		2.6214		2.81		2.0428		2.5548

		2112				1.833		2.3274		2.6327		2.8241		2.0526		2.5637

		2113				1.8379		2.335		2.6437		2.838		2.0624		2.5724

		2114				1.8427		2.3424		2.6545		2.8517		2.072		2.5807

		2115				1.8475		2.3497		2.6651		2.8652		2.0816		2.5888

		2116				1.8521		2.3569		2.6756		2.8784		2.0911		2.5967

		2117				1.8566		2.3639		2.6859		2.8915		2.1006		2.6043

		2118				1.8611		2.3707		2.696		2.9044		2.1099		2.6116

		2119				1.8655		2.3775		2.7059		2.9171		2.1192		2.6187

		2120				1.8699		2.3841		2.7157		2.9297		2.1285		2.6256

		2121				1.8741		2.3905		2.7253		2.942		2.1376		2.6322

		2122				1.8783		2.3969		2.7347		2.9542		2.1468		2.6386

		2123				1.8825		2.4031		2.744		2.9662		2.1558		2.6448

		2124				1.8866		2.4093		2.7531		2.9781		2.1649		2.6508

		2125				1.8906		2.4153		2.7621		2.9897		2.1738		2.6565

		2126				1.8946		2.4212		2.771		3.0013		2.1827		2.6621

		2127				1.8986		2.427		2.7797		3.0126		2.1916		2.6675

		2128				1.9024		2.4327		2.7883		3.0238		2.2004		2.6727

		2129				1.9063		2.4383		2.7967		3.0349		2.2092		2.6776

		2130				1.9101		2.4438		2.8051		3.0458		2.2179		2.6824

		2131				1.9138		2.4492		2.8132		3.0565		2.2266		2.6871

		2132				1.9175		2.4545		2.8213		3.0671		2.2353		2.6915

		2133				1.9212		2.4598		2.8292		3.0776		2.2439		2.6958

		2134				1.9248		2.4649		2.8371		3.0879		2.2525		2.6999

		2135				1.9284		2.47		2.8448		3.0981		2.261		2.7039

		2136				1.9319		2.475		2.8523		3.1082		2.2695		2.7077

		2137				1.9354		2.4798		2.8598		3.1181		2.278		2.7113

		2138				1.9389		2.4847		2.8672		3.1279		2.2864		2.7148

		2139				1.9423		2.4894		2.8744		3.1375		2.2948		2.7181

		2140				1.9457		2.4941		2.8815		3.147		2.3031		2.7214

		2141				1.949		2.4987		2.8886		3.1564		2.3115		2.7244

		2142				1.9524		2.5032		2.8955		3.1657		2.3198		2.7274

		2143				1.9557		2.5076		2.9023		3.1749		2.328		2.7302

		2144				1.9589		2.512		2.9091		3.1839		2.3363		2.7329

		2145				1.9622		2.5163		2.9157		3.1928		2.3445		2.7355

		2146				1.9654		2.5206		2.9222		3.2016		2.3526		2.738

		2147				1.9685		2.5248		2.9287		3.2103		2.3608		2.7403

		2148				1.9717		2.5289		2.935		3.2189		2.3689		2.7426

		2149				1.9748		2.533		2.9413		3.2273		2.377		2.7447

		2150				1.9779		2.537		2.9474		3.2357		2.385		2.7468

		2151				1.9809		2.5409		2.9535		3.2439		2.3931		2.7487

		2152				1.984		2.5448		2.9595		3.2521		2.4011		2.7506

		2153				1.987		2.5487		2.9654		3.2601		2.4091		2.7524

		2154				1.9899		2.5525		2.9712		3.268		2.417		2.7541

		2155				1.9929		2.5562		2.977		3.2758		2.4249		2.7557

		2156				1.9958		2.56		2.9826		3.2836		2.4328		2.7572

		2157				1.9987		2.5636		2.9882		3.2912		2.4407		2.7587

		2158				2.0016		2.5673		2.9937		3.2987		2.4486		2.7601

		2159				2.0045		2.5709		2.9992		3.3062		2.4564		2.7614

		2160				2.0073		2.5745		3.0045		3.3135		2.4642		2.7627

		2161				2.0101		2.578		3.0098		3.3208		2.472		2.7639

		2162				2.0129		2.5815		3.015		3.3279		2.4798		2.765

		2163				2.0157		2.585		3.0202		3.335		2.4875		2.7661

		2164				2.0184		2.5884		3.0252		3.342		2.4953		2.7671

		2165				2.0212		2.5918		3.0302		3.3489		2.503		2.7681

		2166				2.0239		2.5952		3.0352		3.3557		2.5106		2.769

		2167				2.0266		2.5985		3.0401		3.3624		2.5183		2.7699

		2168				2.0292		2.6019		3.0449		3.3691		2.5259		2.7708

		2169				2.0319		2.6051		3.0496		3.3756		2.5336		2.7716

		2170				2.0345		2.6084		3.0543		3.3821		2.5412		2.7724

		2171				2.0371		2.6116		3.0589		3.3885		2.5487		2.7731

		2172				2.0397		2.6148		3.0635		3.3948		2.5563		2.7738

		2173				2.0423		2.618		3.068		3.4011		2.5638		2.7745

		2174				2.0449		2.6212		3.0724		3.4072		2.5714		2.7752

		2175				2.0474		2.6243		3.0768		3.4133		2.5789		2.7758

		2176				2.0499		2.6274		3.0811		3.4193		2.5864		2.7764

		2177				2.0525		2.6305		3.0854		3.4253		2.5938		2.777

		2178				2.0549		2.6335		3.0896		3.4312		2.6013		2.7775

		2179				2.0574		2.6366		3.0938		3.437		2.6087		2.7781

		2180				2.0599		2.6396		3.0979		3.4427		2.6161		2.7786

		2181				2.0623		2.6426		3.102		3.4484		2.6235		2.7791

		2182				2.0648		2.6455		3.106		3.454		2.6309		2.7796

		2183				2.0672		2.6485		3.11		3.4595		2.6383		2.7801

		2184				2.0696		2.6514		3.1139		3.465		2.6456		2.7806

		2185				2.0719		2.6543		3.1178		3.4704		2.653		2.7811

		2186				2.0743		2.6572		3.1216		3.4758		2.6603		2.7815

		2187				2.0767		2.66		3.1254		3.481		2.6676		2.782

		2188				2.079		2.6629		3.1291		3.4863		2.6749		2.7825

		2189				2.0813		2.6657		3.1328		3.4914		2.6821		2.7829

		2190				2.0836		2.6685		3.1364		3.4965		2.6894		2.7834

		2191				2.0859		2.6713		3.14		3.5016		2.6966		2.7838

		2192				2.0882		2.674		3.1436		3.5066		2.7038		2.7843

		2193				2.0905		2.6768		3.1471		3.5115		2.7111		2.7848

		2194				2.0928		2.6795		3.1506		3.5164		2.7183		2.7852

		2195				2.095		2.6822		3.154		3.5212		2.7254		2.7857

		2196				2.0972		2.6849		3.1574		3.526		2.7326		2.7862

		2197				2.0994		2.6876		3.1608		3.5307		2.7397		2.7867

		2198				2.1017		2.6902		3.1641		3.5353		2.7469		2.7872

		2199				2.1038		2.6929		3.1674		3.5399		2.754		2.7877

		2200				2.106		2.6955		3.1706		3.5445		2.7611		2.7882

		2201				2.1082		2.6981		3.1738		3.549		2.7682		2.7887

		2202				2.1104		2.7007		3.177		3.5535		2.7753		2.7893

		2203				2.1125		2.7033		3.1802		3.5579		2.7824		2.7898

		2204				2.1146		2.7058		3.1833		3.5622		2.7894		2.7904

		2205				2.1168		2.7084		3.1864		3.5665		2.7965		2.791

		2206				2.1189		2.7109		3.1894		3.5708		2.8035		2.7916

		2207				2.121		2.7134		3.1925		3.575		2.8105		2.7922

		2208				2.1231		2.7159		3.1955		3.5792		2.8175		2.7928

		2209				2.1251		2.7184		3.1985		3.5833		2.8245		2.7935

		2210				2.1272		2.7209		3.2015		3.5874		2.8315		2.7941

		2211				2.1293		2.7233		3.2044		3.5915		2.8385		2.7948

		2212				2.1313		2.7258		3.2074		3.5955		2.8454		2.7955

		2213				2.1334		2.7282		3.2103		3.5994		2.8524		2.7962

		2214				2.1354		2.7306		3.2132		3.6033		2.8593		2.797

		2215				2.1374		2.733		3.216		3.6072		2.8662		2.7977

		2216				2.1394		2.7354		3.2189		3.6111		2.8731		2.7985

		2217				2.1414		2.7378		3.2217		3.6149		2.88		2.7993

		2218				2.1434		2.7401		3.2245		3.6186		2.8869		2.8001

		2219				2.1454		2.7425		3.2273		3.6223		2.8938		2.801

		2220				2.1473		2.7448		3.2301		3.626		2.9006		2.8018

		2221				2.1493		2.7472		3.2329		3.6297		2.9075		2.8027

		2222				2.1512		2.7495		3.2356		3.6333		2.9143		2.8036

		2223				2.1532		2.7518		3.2383		3.6368		2.9211		2.8045

		2224				2.1551		2.7541		3.241		3.6404		2.928		2.8055

		2225				2.157		2.7563		3.2437		3.6439		2.9348		2.8065

		2226				2.1589		2.7586		3.2464		3.6473		2.9416		2.8074

		2227				2.1609		2.7609		3.249		3.6508		2.9483		2.8085

		2228				2.1627		2.7631		3.2517		3.6542		2.9551		2.8095

		2229				2.1646		2.7653		3.2543		3.6575		2.9619		2.8106

		2230				2.1665		2.7676		3.2569		3.6609		2.9686		2.8117

		2231				2.1684		2.7698		3.2595		3.6642		2.9754		2.8128

		2232				2.1702		2.772		3.2621		3.6674		2.9821		2.8139

		2233				2.1721		2.7742		3.2647		3.6707		2.9888		2.8151

		2234				2.1739		2.7764		3.2672		3.6739		2.9955		2.8162

		2235				2.1758		2.7785		3.2697		3.6771		3.0022		2.8174

		2236				2.1776		2.7807		3.2723		3.6802		3.0089		2.8187

		2237				2.1794		2.7828		3.2748		3.6833		3.0156		2.8199

		2238				2.1812		2.785		3.2773		3.6864		3.0223		2.8212

		2239				2.183		2.7871		3.2797		3.6895		3.0289		2.8225

		2240				2.1848		2.7892		3.2822		3.6925		3.0356		2.8238

		2241				2.1866		2.7913		3.2847		3.6955		3.0422		2.8252

		2242				2.1884		2.7934		3.2871		3.6985		3.0489		2.8266

		2243				2.1902		2.7955		3.2895		3.7014		3.0555		2.828

		2244				2.192		2.7976		3.2919		3.7043		3.0621		2.8294

		2245				2.1937		2.7997		3.2943		3.7072		3.0687		2.8308

		2246				2.1955		2.8017		3.2967		3.7101		3.0753		2.8323

		2247				2.1972		2.8038		3.2991		3.7129		3.0819		2.8338

		2248				2.199		2.8058		3.3015		3.7158		3.0885		2.8353

		2249				2.2007		2.8078		3.3038		3.7186		3.095		2.8369

		2250				2.2024		2.8099		3.3062		3.7213		3.1016		2.8384
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		2057		2057		2057		2057		2057		2057		2057

		2058		2058		2058		2058		2058		2058		2058

		2059		2059		2059		2059		2059		2059		2059

		2060		2060		2060		2060		2060		2060		2060

		2061		2061		2061		2061		2061		2061		2061

		2062		2062		2062		2062		2062		2062		2062

		2063		2063		2063		2063		2063		2063		2063

		2064		2064		2064		2064		2064		2064		2064

		2065		2065		2065		2065		2065		2065		2065

		2066		2066		2066		2066		2066		2066		2066

		2067		2067		2067		2067		2067		2067		2067

		2068		2068		2068		2068		2068		2068		2068

		2069		2069		2069		2069		2069		2069		2069

		2070		2070		2070		2070		2070		2070		2070

		2071		2071		2071		2071		2071		2071		2071

		2072		2072		2072		2072		2072		2072		2072

		2073		2073		2073		2073		2073		2073		2073

		2074		2074		2074		2074		2074		2074		2074

		2075		2075		2075		2075		2075		2075		2075

		2076		2076		2076		2076		2076		2076		2076

		2077		2077		2077		2077		2077		2077		2077

		2078		2078		2078		2078		2078		2078		2078

		2079		2079		2079		2079		2079		2079		2079

		2080		2080		2080		2080		2080		2080		2080

		2081		2081		2081		2081		2081		2081		2081

		2082		2082		2082		2082		2082		2082		2082

		2083		2083		2083		2083		2083		2083		2083

		2084		2084		2084		2084		2084		2084		2084

		2085		2085		2085		2085		2085		2085		2085

		2086		2086		2086		2086		2086		2086		2086

		2087		2087		2087		2087		2087		2087		2087

		2088		2088		2088		2088		2088		2088		2088

		2089		2089		2089		2089		2089		2089		2089

		2090		2090		2090		2090		2090		2090		2090

		2091		2091		2091		2091		2091		2091		2091

		2092		2092		2092		2092		2092		2092		2092

		2093		2093		2093		2093		2093		2093		2093

		2094		2094		2094		2094		2094		2094		2094

		2095		2095		2095		2095		2095		2095		2095

		2096		2096		2096		2096		2096		2096		2096

		2097		2097		2097		2097		2097		2097		2097

		2098		2098		2098		2098		2098		2098		2098

		2099		2099		2099		2099		2099		2099		2099

		2100		2100		2100		2100		2100		2100		2100

		2101		2101		2101		2101		2101		2101		2101

		2102		2102		2102		2102		2102		2102		2102

		2103		2103		2103		2103		2103		2103		2103

		2104		2104		2104		2104		2104		2104		2104

		2105		2105		2105		2105		2105		2105		2105

		2106		2106		2106		2106		2106		2106		2106

		2107		2107		2107		2107		2107		2107		2107

		2108		2108		2108		2108		2108		2108		2108

		2109		2109		2109		2109		2109		2109		2109

		2110		2110		2110		2110		2110		2110		2110

		2111		2111		2111		2111		2111		2111		2111

		2112		2112		2112		2112		2112		2112		2112

		2113		2113		2113		2113		2113		2113		2113

		2114		2114		2114		2114		2114		2114		2114

		2115		2115		2115		2115		2115		2115		2115

		2116		2116		2116		2116		2116		2116		2116

		2117		2117		2117		2117		2117		2117		2117

		2118		2118		2118		2118		2118		2118		2118

		2119		2119		2119		2119		2119		2119		2119

		2120		2120		2120		2120		2120		2120		2120

		2121		2121		2121		2121		2121		2121		2121

		2122		2122		2122		2122		2122		2122		2122

		2123		2123		2123		2123		2123		2123		2123

		2124		2124		2124		2124		2124		2124		2124

		2125		2125		2125		2125		2125		2125		2125

		2126		2126		2126		2126		2126		2126		2126

		2127		2127		2127		2127		2127		2127		2127

		2128		2128		2128		2128		2128		2128		2128

		2129		2129		2129		2129		2129		2129		2129

		2130		2130		2130		2130		2130		2130		2130

		2131		2131		2131		2131		2131		2131		2131

		2132		2132		2132		2132		2132		2132		2132

		2133		2133		2133		2133		2133		2133		2133

		2134		2134		2134		2134		2134		2134		2134

		2135		2135		2135		2135		2135		2135		2135

		2136		2136		2136		2136		2136		2136		2136

		2137		2137		2137		2137		2137		2137		2137

		2138		2138		2138		2138		2138		2138		2138

		2139		2139		2139		2139		2139		2139		2139

		2140		2140		2140		2140		2140		2140		2140

		2141		2141		2141		2141		2141		2141		2141

		2142		2142		2142		2142		2142		2142		2142

		2143		2143		2143		2143		2143		2143		2143

		2144		2144		2144		2144		2144		2144		2144

		2145		2145		2145		2145		2145		2145		2145

		2146		2146		2146		2146		2146		2146		2146

		2147		2147		2147		2147		2147		2147		2147

		2148		2148		2148		2148		2148		2148		2148

		2149		2149		2149		2149		2149		2149		2149

		2150		2150		2150		2150		2150		2150		2150

		2151		2151		2151		2151		2151		2151		2151

		2152		2152		2152		2152		2152		2152		2152

		2153		2153		2153		2153		2153		2153		2153

		2154		2154		2154		2154		2154		2154		2154

		2155		2155		2155		2155		2155		2155		2155

		2156		2156		2156		2156		2156		2156		2156

		2157		2157		2157		2157		2157		2157		2157

		2158		2158		2158		2158		2158		2158		2158

		2159		2159		2159		2159		2159		2159		2159

		2160		2160		2160		2160		2160		2160		2160

		2161		2161		2161		2161		2161		2161		2161

		2162		2162		2162		2162		2162		2162		2162

		2163		2163		2163		2163		2163		2163		2163

		2164		2164		2164		2164		2164		2164		2164

		2165		2165		2165		2165		2165		2165		2165

		2166		2166		2166		2166		2166		2166		2166

		2167		2167		2167		2167		2167		2167		2167

		2168		2168		2168		2168		2168		2168		2168

		2169		2169		2169		2169		2169		2169		2169

		2170		2170		2170		2170		2170		2170		2170

		2171		2171		2171		2171		2171		2171		2171

		2172		2172		2172		2172		2172		2172		2172

		2173		2173		2173		2173		2173		2173		2173

		2174		2174		2174		2174		2174		2174		2174

		2175		2175		2175		2175		2175		2175		2175

		2176		2176		2176		2176		2176		2176		2176

		2177		2177		2177		2177		2177		2177		2177

		2178		2178		2178		2178		2178		2178		2178

		2179		2179		2179		2179		2179		2179		2179

		2180		2180		2180		2180		2180		2180		2180

		2181		2181		2181		2181		2181		2181		2181

		2182		2182		2182		2182		2182		2182		2182

		2183		2183		2183		2183		2183		2183		2183

		2184		2184		2184		2184		2184		2184		2184

		2185		2185		2185		2185		2185		2185		2185

		2186		2186		2186		2186		2186		2186		2186

		2187		2187		2187		2187		2187		2187		2187

		2188		2188		2188		2188		2188		2188		2188

		2189		2189		2189		2189		2189		2189		2189

		2190		2190		2190		2190		2190		2190		2190

		2191		2191		2191		2191		2191		2191		2191

		2192		2192		2192		2192		2192		2192		2192

		2193		2193		2193		2193		2193		2193		2193

		2194		2194		2194		2194		2194		2194		2194

		2195		2195		2195		2195		2195		2195		2195

		2196		2196		2196		2196		2196		2196		2196

		2197		2197		2197		2197		2197		2197		2197

		2198		2198		2198		2198		2198		2198		2198

		2199		2199		2199		2199		2199		2199		2199

		2200		2200		2200		2200		2200		2200		2200

		2201		2201		2201		2201		2201		2201		2201

		2202		2202		2202		2202		2202		2202		2202

		2203		2203		2203		2203		2203		2203		2203

		2204		2204		2204		2204		2204		2204		2204

		2205		2205		2205		2205		2205		2205		2205

		2206		2206		2206		2206		2206		2206		2206

		2207		2207		2207		2207		2207		2207		2207

		2208		2208		2208		2208		2208		2208		2208

		2209		2209		2209		2209		2209		2209		2209

		2210		2210		2210		2210		2210		2210		2210

		2211		2211		2211		2211		2211		2211		2211

		2212		2212		2212		2212		2212		2212		2212

		2213		2213		2213		2213		2213		2213		2213

		2214		2214		2214		2214		2214		2214		2214

		2215		2215		2215		2215		2215		2215		2215

		2216		2216		2216		2216		2216		2216		2216

		2217		2217		2217		2217		2217		2217		2217

		2218		2218		2218		2218		2218		2218		2218

		2219		2219		2219		2219		2219		2219		2219

		2220		2220		2220		2220		2220		2220		2220

		2221		2221		2221		2221		2221		2221		2221

		2222		2222		2222		2222		2222		2222		2222

		2223		2223		2223		2223		2223		2223		2223

		2224		2224		2224		2224		2224		2224		2224

		2225		2225		2225		2225		2225		2225		2225

		2226		2226		2226		2226		2226		2226		2226

		2227		2227		2227		2227		2227		2227		2227

		2228		2228		2228		2228		2228		2228		2228

		2229		2229		2229		2229		2229		2229		2229

		2230		2230		2230		2230		2230		2230		2230

		2231		2231		2231		2231		2231		2231		2231

		2232		2232		2232		2232		2232		2232		2232

		2233		2233		2233		2233		2233		2233		2233

		2234		2234		2234		2234		2234		2234		2234

		2235		2235		2235		2235		2235		2235		2235

		2236		2236		2236		2236		2236		2236		2236

		2237		2237		2237		2237		2237		2237		2237

		2238		2238		2238		2238		2238		2238		2238

		2239		2239		2239		2239		2239		2239		2239

		2240		2240		2240		2240		2240		2240		2240

		2241		2241		2241		2241		2241		2241		2241

		2242		2242		2242		2242		2242		2242		2242

		2243		2243		2243		2243		2243		2243		2243

		2244		2244		2244		2244		2244		2244		2244

		2245		2245		2245		2245		2245		2245		2245

		2246		2246		2246		2246		2246		2246		2246

		2247		2247		2247		2247		2247		2247		2247

		2248		2248		2248		2248		2248		2248		2248

		2249		2249		2249		2249		2249		2249		2249

		2250		2250		2250		2250		2250		2250		2250



WRE450      .

WRE550      .

WRE650      .

WRE750      .

P50 BASELINE       .

OVERSHOOT

P50

WRE450

WRE550

WRE650

WRE750

ZERO

OVER550(I)

YEAR

TOTAL CO2 EMISSIONS  (GtC/yr)

CO2 EMISSIONS TO ACHIEVE STABILIZATION

6.849

6.849

6.849

6.849

6.849

0

6.849

6.961

6.961

6.961

6.961

6.961

0

6.96

7.073

7.075

7.075

7.075

7.075

0

7.073

7.185

7.185

7.185

7.185

7.185

0

7.183

7.297

7.298

7.298

7.298

7.298

0

7.296

7.409

7.413

7.413

7.413

7.413

0

7.409

7.521

7.523

7.523

7.523

7.523

0

7.519

7.633

7.638

7.638

7.638

7.638

0

7.633

7.745

7.748

7.748

7.748

7.748

0

7.743

7.857

7.863

7.863

7.863

7.863

0

7.858

7.969

7.974

7.974

7.974

7.974

0

7.968

8.109

8.117

8.117

8.117

8.117

0

8.11

8.248

8.254

8.254

8.254

8.254

0

8.247

8.387

8.397

8.397

8.397

8.397

0

8.389

8.527

8.534

8.534

8.534

8.534

0

8.526

8.667

8.675

8.675

8.675

8.675

0

8.666

8.806

8.725

8.817

8.817

8.817

0

8.808

8.946

8.766

8.955

8.955

8.955

0

8.945

9.085

8.791

9.097

9.097

9.097

0

9.087

9.225

8.809

9.236

9.236

9.236

0

9.224

9.364

8.818

9.376

9.376

9.42

0

9.364

9.52

8.817

9.506

9.533

9.533

0

9.521

9.677

8.808

9.624

9.69

9.69

0

9.676

9.833

8.789

9.744

9.848

9.848

0

9.835

9.989

8.765

9.854

10.004

10.004

0

9.989

10.146

8.731

9.957

10.161

10.161

0

10.152

10.302

8.693

10.06

10.313

10.317

0

10.243

10.458

8.65

10.155

10.443

10.466

0

10.349

10.614

8.598

10.251

10.583

10.618

0

10.451

10.771

8.543

10.345

10.726

10.774

0

10.554

10.927

8.488

10.437

10.866

10.929

0

10.656

11.116

8.429

10.523

11.004

11.101

0

10.753

11.306

8.368

10.603

11.14

11.253

0

10.852

11.495

8.3

10.677

11.27

11.412

0

10.951

11.685

8.233

10.748

11.398

11.57

0

11.045

11.874

8.161

10.812

11.525

11.726

0

11.14

12.063

8.085

10.87

11.643

11.88

0

11.233

12.253

8.008

10.923

11.761

12.03

0

11.324

12.442

7.928

10.972

11.877

12.18

0

11.416

12.632

7.848

11.016

11.983

12.325

0

11.503

12.821

7.766

11.05

12.091

12.467

0

11.589

12.964

7.685

11.084

12.189

12.608

0

11.675

13.107

7.6

11.11

12.288

12.744

0

11.756

13.251

7.515

11.13

12.378

12.878

0

11.836

13.394

7.43

11.144

12.467

13.007

0

11.914

13.537

7.344

11.156

12.548

13.132

0

11.988

13.68

7.259

11.16

12.625

13.253

0

12.063

13.823

7.174

11.16

12.699

13.372

0

12.13

13.967

7.089

11.156

12.765

13.484

0

12.198

14.11

7.002

11.145

12.828

13.594

0

12.263

14.253

6.92

11.13

12.886

13.697

0

12.322

14.408

6.836

11.109

12.938

13.795

0

12.38

14.563

6.752

11.085

12.983

13.889

0

12.433

14.719

6.669

11.058

13.026

13.979

0

12.481

14.874

6.587

11.025

13.06

14.063

0

12.529

15.029

6.506

10.987

13.092

14.14

0

12.569

15.184

6.427

10.946

13.117

14.212

0

12.606

15.339

6.349

10.901

13.135

14.279

0

12.64

15.495

6.27

10.852

13.148

14.342

0

12.667

15.65

6.195

10.8

13.157

14.397

0

12.691

15.805

6.119

10.742

13.16

14.448

0

12.711

15.843

6.043

10.686

13.163

14.498

0

12.727

15.88

5.972

10.621

13.155

14.542

0

12.739

15.918

5.899

10.557

13.146

14.578

0

12.749

15.956

5.827

10.491

13.136

14.614

0

12.752

15.994

5.759

10.419

13.117

14.644

0

12.754

16.031

5.689

10.35

13.097

14.671

0

12.748

16.069

5.623

10.275

13.072

14.69

0

12.74

16.107

5.558

10.199

13.044

14.709

0

12.727

16.144

5.491

10.123

13.014

14.722

0

12.71

16.182

5.428

10.046

12.977

14.729

0

12.69

16.237

5.367

9.966

12.94

14.735

0

12.664

16.291

5.304

9.884

12.899

14.737

0

12.632

16.346

5.244

9.804

12.855

14.733

0

12.6

16.401

5.185

9.722

12.809

14.728

0

12.561

16.456

5.127

9.637

12.757

14.717

0

12.518

16.51

5.072

9.555

12.706

14.704

0

12.47

16.565

5.014

9.47

12.65

14.686

0

12.419

16.62

4.961

9.386

12.594

14.664

0

12.364

16.674

4.907

9.301

12.532

14.642

0

12.302

16.729

4.854

9.215

12.471

14.613

0

12.238

16.798

4.803

9.132

12.407

14.584

0

12.172

16.867

4.753

9.044

12.34

14.548

0

12.097

16.936

4.704

8.96

12.273

14.514

0

12.021

17.005

4.653

8.875

12.206

14.473

0

11.941

17.074

4.608

8.788

12.132

14.433

0

11.855

17.144

4.561

8.706

12.06

14.386

0

11.768

17.213

4.514

8.619

11.985

14.341

0

11.675

17.282

4.469

8.536

11.911

14.288

0

11.581

17.351

4.427

8.453

11.835

14.238

0

11.48

17.42

4.383

8.368

11.756

14.183

0

11.377

17.447

4.34

8.286

11.677

14.126

0

11.271

17.474

4.301

8.205

11.598

14.069

0

11.161

17.501

4.259

8.121

11.517

14.008

0

11.051

17.528

4.217

8.042

11.435

13.943

0

10.933

17.555

4.182

7.961

11.354

13.88

0

10.816

17.581

4.14

7.881

11.273

13.814

0

10.696

17.608

4.103

7.802

11.188

13.747

0

10.572

17.635

4.068

7.725

11.105

13.679

0

10.447

17.662

4.03

7.646

11.023

13.607

0

10.32

17.689

3.995

7.57

10.936

13.535

0

10.188

17.677

3.961

7.495

10.853

13.459

0

10.058

17.665

3.925

7.419

10.769

13.387

0

9.923

17.653

3.893

7.343

10.684

13.312

0

9.79

17.641

3.859

7.273

10.599

13.234

0

9.651

17.629

3.828

7.199

10.513

13.155

0

9.513

17.617

3.795

7.126

10.43

13.078

0

9.375

17.605

3.766

7.058

10.345

13

0

9.237

17.593

3.733

6.985

10.26

12.919

0

9.094

17.581

3.705

6.919

10.176

12.837

0

8.952

17.569

3.674

6.848

10.092

12.757

0

8.812

3.652

6.783

10.008

12.674

0

8.668

3.631

6.715

9.923

12.592

0

8.528

3.611

6.65

9.842

12.508

0

8.384

3.59

6.585

9.759

12.427

0

8.243

3.571

6.521

9.675

12.342

0

8.1

3.551

6.458

9.595

12.257

0

7.958

3.532

6.397

9.511

12.173

0

7.816

3.512

6.335

9.432

12.088

0

7.677

3.494

6.274

9.351

12.004

0

7.536

3.475

6.216

9.271

11.921

0

7.398

3.457

6.156

9.191

11.836

0

7.26

3.439

6.097

9.112

11.75

0

7.124

3.421

6.043

9.034

11.666

0

6.988

3.404

5.985

8.957

11.581

0

6.855

3.386

5.929

8.879

11.497

0

6.721

3.37

5.875

8.803

11.413

0

6.59

3.353

5.82

8.727

11.328

0

6.462

3.336

5.77

8.653

11.244

0

6.334

3.319

5.715

8.578

11.163

0

6.207

3.303

5.665

8.504

11.077

0

6.084

3.287

5.614

8.43

10.996

0

5.963

3.271

5.563

8.359

10.912

0

5.841

3.256

5.514

8.287

10.83

0

5.724

3.24

5.465

8.214

10.748

0

5.607

3.225

5.419

8.146

10.667

0

5.494

3.21

5.37

8.077

10.585

0

5.382

3.195

5.324

8.007

10.504

0

5.273

3.18

5.278

7.938

10.425

0

5.166

3.166

5.234

7.872

10.344

0

5.061

3.151

5.188

7.805

10.267

0

4.956

3.137

5.147

7.739

10.186

0

4.857

3.123

5.101

7.674

10.11

0

4.761

3.109

5.06

7.61

10.031

0

4.663

3.095

5.017

7.545

9.953

0

4.571

3.081

4.978

7.481

9.878

0

4.479

3.068

4.935

7.421

9.802

0

4.389

3.054

4.895

7.359

9.727

0

4.304

3.041

4.856

7.297

9.651

0

4.219

3.028

4.818

7.236

9.577

0

4.139

3.015

4.778

7.178

9.503

0

4.059

3.002

4.74

7.119

9.431

0

3.981

2.989

4.705

7.059

9.36

0

3.906

2.977

4.667

7.003

9.286

0

3.834

2.964

4.63

6.946

9.216

0

3.762

2.952

4.597

6.89

9.146

0

3.694

2.94

4.56

6.835

9.076

0

3.628

2.927

4.526

6.78

9.004

0

3.563

2.916

4.491

6.725

8.939

0

3.502

2.904

4.457

6.674

8.869

0

3.442

2.892

4.426

6.619

8.803

0

3.384

2.88

4.401

6.566

8.735

0

3.327

2.869

4.378

6.516

8.67

0

3.274

2.857

4.355

6.465

8.604

0

3.222

2.846

4.333

6.415

8.541

0

3.172

2.835

4.311

6.365

8.475

0

3.123

2.823

4.289

6.316

8.412

0

3.079

2.812

4.268

6.266

8.348

0

3.033

2.801

4.247

6.219

8.287

0

2.989

2.791

4.227

6.173

8.224

0

2.948

2.78

4.206

6.124

8.165

0

2.91

2.769

4.186

6.08

8.104

0

2.87

2.758

4.166

6.033

8.045

0

2.835

2.748

4.146

5.988

7.984

0

2.8

2.737

4.127

5.945

7.928

0

2.768

2.727

4.107

5.9

7.867

0

2.734

2.717

4.088

5.858

7.812

0

2.705

2.707

4.07

5.813

7.754

0

2.677

2.696

4.051

5.771

7.7

0

2.648

2.686

4.032

5.731

7.644

0

2.621

2.677

4.014

5.689

7.587

0

2.596

2.667

3.996

5.647

7.535

0

2.574

2.657

3.978

5.607

7.48

0

2.551

2.647

3.961

5.567

7.428

0

2.529

2.638

3.943

5.528

7.374

0

2.511

2.628

3.926

5.491

7.323

0

2.491

2.619

3.909

5.45

7.271

0

2.473

2.609

3.892

5.413

7.222

0

2.457

2.6

3.875

5.376

7.169

0

2.44

2.591

3.859

5.34

7.12

0

2.426

2.581

3.842

5.301

7.073

0

2.411

2.572

3.826

5.267

7.022

0

2.398

2.563

3.81

5.231

6.973

0

2.388

2.554

3.794

5.195

6.927

0

2.376

2.545

3.778

5.16

6.878

0

2.367

2.537

3.763

5.127

6.834

0

2.356

2.528

3.747

5.091

6.786

0

2.348

2.519

3.732

5.058

6.742

0

2.338

2.51

3.717

5.025

6.696

0

2.333

2.502

3.701

4.994

6.65

0

2.327

2.493

3.687

4.959

6.606

0

2.322

2.485

3.672

4.928

6.563

0

2.317

2.476

3.657

4.896

6.521

0

2.312

2.468

3.643

4.865

6.477

0

2.309

2.459

3.629

4.835

6.435

0

2.304

2.451

3.614

4.804

6.392

0

2.303

2.443

3.6

4.772

6.353

0

2.301

2.435

3.586

4.743

6.311

0

2.3

2.427

3.572

4.714

6.27

0

2.3

2.419

3.558

4.683

6.23

0

2.298

2.411

3.545

4.657

6.192

0

2.3

2.403

3.531

4.634

6.151

0

2.299

2.395

3.518

4.613

6.113

0

2.3

2.387

3.505

4.593

6.075

0

2.301

2.379

3.491

4.573

6.036

0

2.305

2.372

3.478

4.553

6

0

2.306

2.364

3.466

4.533

5.962

0

2.308

2.356

3.452

4.514

5.925

0

2.313

2.349

3.44

4.494

5.89

0

2.315

2.341

3.427

4.476

5.853

0

2.319

2.333

3.414

4.457

5.817

0

2.323

2.326

3.402

4.438

5.783

0

2.327

2.319

3.39

4.419

5.748

0

2.333

2.311

3.377

4.401

5.714

0

2.338

2.304

3.365

4.383

5.681

0

2.344

2.297

3.353

4.365

5.65

0

2.349

2.29

3.341

4.348

5.621

0

2.354

2.282

3.329

4.33

5.589

0

2.36

2.275

3.318

4.313

5.56

0

2.367

2.268

3.306

4.296

5.531

0

2.375

2.261

3.294

4.279

5.501

0

2.38

2.254

3.283

4.261

5.474

0

2.388

2.247

3.271

4.245

5.445

0

2.394

2.24

3.26

4.229

5.415

0

2.403

2.233

3.248

4.212

5.389

0

2.409

2.227

3.237

4.196

5.36

0

2.418

2.22

3.226

4.18

5.334

0

2.424

2.213

3.215

4.164

5.306

0

2.435

2.206

3.204

4.148

5.28

0

2.441

2.2

3.193

4.132

5.254

0

2.451

2.193

3.182

4.116

5.226

0

2.458

2.187

3.172

4.101

5.201

0

2.468

2.18

3.161

4.086

5.177

0

2.475

2.173

3.15

4.07

5.15

0

2.487

2.167

3.14

4.055

5.124

0

2.494

2.16

3.13

4.041

5.101

0

2.503

2.154

3.119

4.026

5.074

0

2.513

2.148

3.109

4.011

5.053

0

2.523

2.141

3.099

3.997

5.026

0

2.531

2.135

3.089

3.982

5.003

0

2.539

2.129

3.078

3.968

4.98

0

2.553

2.123

3.069

3.954

4.955

0

2.559

2.116

3.059

3.939

4.933

0

2.57

2.11

3.049

3.926

4.91

0

2.58

2.104

3.039

3.912

4.888

0

2.589

2.098

3.029

3.898

4.863

0

2.599

2.092

3.019

3.884

4.843

0

2.611

2.086

3.01

3.871

4.819

0

2.619

2.08

3

3.857

4.799

0

2.631

2.074

2.991

3.844

4.775

0

2.639

2.068

2.981

3.831

4.757

0

2.648



C-COMP

		NEW WRE		TOTAL E		MISSIONS

		YEAR		P50		WRE450		WRE550		WRE650		WRE750		ZERO		OVER550(I)

		1990		6.849		6.849		6.849		6.849		6.849		0		6.849

		1991		6.961		6.961		6.961		6.961		6.961		0		6.96

		1992		7.073		7.075		7.075		7.075		7.075		0		7.073

		1993		7.185		7.185		7.185		7.185		7.185		0		7.183

		1994		7.297		7.298		7.298		7.298		7.298		0		7.296

		1995		7.409		7.413		7.413		7.413		7.413		0		7.409

		1996		7.521		7.523		7.523		7.523		7.523		0		7.519

		1997		7.633		7.638		7.638		7.638		7.638		0		7.633

		1998		7.745		7.748		7.748		7.748		7.748		0		7.743

		1999		7.857		7.863		7.863		7.863		7.863		0		7.858

		2000		7.969		7.974		7.974		7.974		7.974		0		7.968

		2001		8.109		8.117		8.117		8.117		8.117		0		8.11

		2002		8.248		8.254		8.254		8.254		8.254		0		8.247

		2003		8.387		8.397		8.397		8.397		8.397		0		8.389

		2004		8.527		8.534		8.534		8.534		8.534		0		8.526

		2005		8.667		8.675		8.675		8.675		8.675		0		8.666

		2006		8.806		8.725		8.817		8.817		8.817		0		8.808

		2007		8.946		8.766		8.955		8.955		8.955		0		8.945

		2008		9.085		8.791		9.097		9.097		9.097		0		9.087

		2009		9.225		8.809		9.236		9.236		9.236		0		9.224

		2010		9.364		8.818		9.376		9.376		9.42		0		9.364

		2011		9.52		8.817		9.506		9.533		9.533		0		9.521

		2012		9.677		8.808		9.624		9.69		9.69		0		9.676

		2013		9.833		8.789		9.744		9.848		9.848		0		9.835

		2014		9.989		8.765		9.854		10.004		10.004		0		9.989

		2015		10.146		8.731		9.957		10.161		10.161		0		10.152

		2016		10.302		8.693		10.06		10.313		10.317		0		10.243

		2017		10.458		8.65		10.155		10.443		10.466		0		10.349

		2018		10.614		8.598		10.251		10.583		10.618		0		10.451

		2019		10.771		8.543		10.345		10.726		10.774		0		10.554

		2020		10.927		8.488		10.437		10.866		10.929		0		10.656

		2021		11.116		8.429		10.523		11.004		11.101		0		10.753

		2022		11.306		8.368		10.603		11.14		11.253		0		10.852

		2023		11.495		8.3		10.677		11.27		11.412		0		10.951

		2024		11.685		8.233		10.748		11.398		11.57		0		11.045

		2025		11.874		8.161		10.812		11.525		11.726		0		11.14

		2026		12.063		8.085		10.87		11.643		11.88		0		11.233

		2027		12.253		8.008		10.923		11.761		12.03		0		11.324

		2028		12.442		7.928		10.972		11.877		12.18		0		11.416

		2029		12.632		7.848		11.016		11.983		12.325		0		11.503

		2030		12.821		7.766		11.05		12.091		12.467		0		11.589

		2031		12.964		7.685		11.084		12.189		12.608		0		11.675

		2032		13.107		7.6		11.11		12.288		12.744		0		11.756

		2033		13.251		7.515		11.13		12.378		12.878		0		11.836

		2034		13.394		7.43		11.144		12.467		13.007		0		11.914

		2035		13.537		7.344		11.156		12.548		13.132		0		11.988

		2036		13.68		7.259		11.16		12.625		13.253		0		12.063

		2037		13.823		7.174		11.16		12.699		13.372		0		12.13

		2038		13.967		7.089		11.156		12.765		13.484		0		12.198

		2039		14.11		7.002		11.145		12.828		13.594		0		12.263

		2040		14.253		6.92		11.13		12.886		13.697		0		12.322

		2041		14.408		6.836		11.109		12.938		13.795		0		12.38

		2042		14.563		6.752		11.085		12.983		13.889		0		12.433

		2043		14.719		6.669		11.058		13.026		13.979		0		12.481

		2044		14.874		6.587		11.025		13.06		14.063		0		12.529

		2045		15.029		6.506		10.987		13.092		14.14		0		12.569

		2046		15.184		6.427		10.946		13.117		14.212		0		12.606

		2047		15.339		6.349		10.901		13.135		14.279		0		12.64

		2048		15.495		6.27		10.852		13.148		14.342		0		12.667

		2049		15.65		6.195		10.8		13.157		14.397		0		12.691

		2050		15.805		6.119		10.742		13.16		14.448		0		12.711

		2051		15.843		6.043		10.686		13.163		14.498		0		12.727

		2052		15.88		5.972		10.621		13.155		14.542		0		12.739

		2053		15.918		5.899		10.557		13.146		14.578		0		12.749

		2054		15.956		5.827		10.491		13.136		14.614		0		12.752

		2055		15.994		5.759		10.419		13.117		14.644		0		12.754

		2056		16.031		5.689		10.35		13.097		14.671		0		12.748

		2057		16.069		5.623		10.275		13.072		14.69		0		12.74

		2058		16.107		5.558		10.199		13.044		14.709		0		12.727

		2059		16.144		5.491		10.123		13.014		14.722		0		12.71

		2060		16.182		5.428		10.046		12.977		14.729		0		12.69

		2061		16.237		5.367		9.966		12.94		14.735		0		12.664

		2062		16.291		5.304		9.884		12.899		14.737		0		12.632

		2063		16.346		5.244		9.804		12.855		14.733		0		12.6

		2064		16.401		5.185		9.722		12.809		14.728		0		12.561

		2065		16.456		5.127		9.637		12.757		14.717		0		12.518

		2066		16.51		5.072		9.555		12.706		14.704		0		12.47

		2067		16.565		5.014		9.47		12.65		14.686		0		12.419

		2068		16.62		4.961		9.386		12.594		14.664		0		12.364

		2069		16.674		4.907		9.301		12.532		14.642		0		12.302

		2070		16.729		4.854		9.215		12.471		14.613		0		12.238

		2071		16.798		4.803		9.132		12.407		14.584		0		12.172

		2072		16.867		4.753		9.044		12.34		14.548		0		12.097

		2073		16.936		4.704		8.96		12.273		14.514		0		12.021

		2074		17.005		4.653		8.875		12.206		14.473		0		11.941

		2075		17.074		4.608		8.788		12.132		14.433		0		11.855

		2076		17.144		4.561		8.706		12.06		14.386		0		11.768

		2077		17.213		4.514		8.619		11.985		14.341		0		11.675

		2078		17.282		4.469		8.536		11.911		14.288		0		11.581

		2079		17.351		4.427		8.453		11.835		14.238		0		11.48

		2080		17.42		4.383		8.368		11.756		14.183		0		11.377

		2081		17.447		4.34		8.286		11.677		14.126		0		11.271

		2082		17.474		4.301		8.205		11.598		14.069		0		11.161

		2083		17.501		4.259		8.121		11.517		14.008		0		11.051

		2084		17.528		4.217		8.042		11.435		13.943		0		10.933

		2085		17.555		4.182		7.961		11.354		13.88		0		10.816

		2086		17.581		4.14		7.881		11.273		13.814		0		10.696

		2087		17.608		4.103		7.802		11.188		13.747		0		10.572

		2088		17.635		4.068		7.725		11.105		13.679		0		10.447

		2089		17.662		4.03		7.646		11.023		13.607		0		10.32

		2090		17.689		3.995		7.57		10.936		13.535		0		10.188

		2091		17.677		3.961		7.495		10.853		13.459		0		10.058

		2092		17.665		3.925		7.419		10.769		13.387		0		9.923

		2093		17.653		3.893		7.343		10.684		13.312		0		9.79

		2094		17.641		3.859		7.273		10.599		13.234		0		9.651

		2095		17.629		3.828		7.199		10.513		13.155		0		9.513

		2096		17.617		3.795		7.126		10.43		13.078		0		9.375

		2097		17.605		3.766		7.058		10.345		13		0		9.237

		2098		17.593		3.733		6.985		10.26		12.919		0		9.094

		2099		17.581		3.705		6.919		10.176		12.837		0		8.952

		2100		17.569		3.674		6.848		10.092		12.757		0		8.812

		2101				3.652		6.783		10.008		12.674		0		8.668

		2102				3.631		6.715		9.923		12.592		0		8.528

		2103				3.611		6.65		9.842		12.508		0		8.384

		2104				3.59		6.585		9.759		12.427		0		8.243

		2105				3.571		6.521		9.675		12.342		0		8.1

		2106				3.551		6.458		9.595		12.257		0		7.958

		2107				3.532		6.397		9.511		12.173		0		7.816

		2108				3.512		6.335		9.432		12.088		0		7.677

		2109				3.494		6.274		9.351		12.004		0		7.536

		2110				3.475		6.216		9.271		11.921		0		7.398

		2111				3.457		6.156		9.191		11.836		0		7.26

		2112				3.439		6.097		9.112		11.75		0		7.124

		2113				3.421		6.043		9.034		11.666		0		6.988

		2114				3.404		5.985		8.957		11.581		0		6.855

		2115				3.386		5.929		8.879		11.497		0		6.721

		2116				3.37		5.875		8.803		11.413		0		6.59

		2117				3.353		5.82		8.727		11.328		0		6.462

		2118				3.336		5.77		8.653		11.244		0		6.334

		2119				3.319		5.715		8.578		11.163		0		6.207

		2120				3.303		5.665		8.504		11.077		0		6.084

		2121				3.287		5.614		8.43		10.996		0		5.963

		2122				3.271		5.563		8.359		10.912		0		5.841

		2123				3.256		5.514		8.287		10.83		0		5.724

		2124				3.24		5.465		8.214		10.748		0		5.607

		2125				3.225		5.419		8.146		10.667		0		5.494

		2126				3.21		5.37		8.077		10.585		0		5.382

		2127				3.195		5.324		8.007		10.504		0		5.273

		2128				3.18		5.278		7.938		10.425		0		5.166

		2129				3.166		5.234		7.872		10.344		0		5.061

		2130				3.151		5.188		7.805		10.267		0		4.956

		2131				3.137		5.147		7.739		10.186		0		4.857

		2132				3.123		5.101		7.674		10.11		0		4.761

		2133				3.109		5.06		7.61		10.031		0		4.663

		2134				3.095		5.017		7.545		9.953		0		4.571

		2135				3.081		4.978		7.481		9.878		0		4.479

		2136				3.068		4.935		7.421		9.802		0		4.389

		2137				3.054		4.895		7.359		9.727		0		4.304

		2138				3.041		4.856		7.297		9.651		0		4.219

		2139				3.028		4.818		7.236		9.577		0		4.139

		2140				3.015		4.778		7.178		9.503		0		4.059

		2141				3.002		4.74		7.119		9.431		0		3.981

		2142				2.989		4.705		7.059		9.36		0		3.906

		2143				2.977		4.667		7.003		9.286		0		3.834

		2144				2.964		4.63		6.946		9.216		0		3.762

		2145				2.952		4.597		6.89		9.146		0		3.694

		2146				2.94		4.56		6.835		9.076		0		3.628

		2147				2.927		4.526		6.78		9.004		0		3.563

		2148				2.916		4.491		6.725		8.939		0		3.502

		2149				2.904		4.457		6.674		8.869		0		3.442

		2150				2.892		4.426		6.619		8.803		0		3.384

		2151				2.88		4.401		6.566		8.735		0		3.327

		2152				2.869		4.378		6.516		8.67		0		3.274

		2153				2.857		4.355		6.465		8.604		0		3.222

		2154				2.846		4.333		6.415		8.541		0		3.172

		2155				2.835		4.311		6.365		8.475		0		3.123

		2156				2.823		4.289		6.316		8.412		0		3.079

		2157				2.812		4.268		6.266		8.348		0		3.033

		2158				2.801		4.247		6.219		8.287		0		2.989

		2159				2.791		4.227		6.173		8.224		0		2.948

		2160				2.78		4.206		6.124		8.165		0		2.91

		2161				2.769		4.186		6.08		8.104		0		2.87

		2162				2.758		4.166		6.033		8.045		0		2.835

		2163				2.748		4.146		5.988		7.984		0		2.8

		2164				2.737		4.127		5.945		7.928		0		2.768

		2165				2.727		4.107		5.9		7.867		0		2.734

		2166				2.717		4.088		5.858		7.812		0		2.705

		2167				2.707		4.07		5.813		7.754		0		2.677

		2168				2.696		4.051		5.771		7.7		0		2.648

		2169				2.686		4.032		5.731		7.644		0		2.621

		2170				2.677		4.014		5.689		7.587		0		2.596

		2171				2.667		3.996		5.647		7.535		0		2.574

		2172				2.657		3.978		5.607		7.48		0		2.551

		2173				2.647		3.961		5.567		7.428		0		2.529

		2174				2.638		3.943		5.528		7.374		0		2.511

		2175				2.628		3.926		5.491		7.323		0		2.491

		2176				2.619		3.909		5.45		7.271		0		2.473

		2177				2.609		3.892		5.413		7.222		0		2.457

		2178				2.6		3.875		5.376		7.169		0		2.44

		2179				2.591		3.859		5.34		7.12		0		2.426

		2180				2.581		3.842		5.301		7.073		0		2.411

		2181				2.572		3.826		5.267		7.022		0		2.398

		2182				2.563		3.81		5.231		6.973		0		2.388

		2183				2.554		3.794		5.195		6.927		0		2.376

		2184				2.545		3.778		5.16		6.878		0		2.367

		2185				2.537		3.763		5.127		6.834		0		2.356

		2186				2.528		3.747		5.091		6.786		0		2.348

		2187				2.519		3.732		5.058		6.742		0		2.338

		2188				2.51		3.717		5.025		6.696		0		2.333

		2189				2.502		3.701		4.994		6.65		0		2.327

		2190				2.493		3.687		4.959		6.606		0		2.322

		2191				2.485		3.672		4.928		6.563		0		2.317

		2192				2.476		3.657		4.896		6.521		0		2.312

		2193				2.468		3.643		4.865		6.477		0		2.309

		2194				2.459		3.629		4.835		6.435		0		2.304

		2195				2.451		3.614		4.804		6.392		0		2.303

		2196				2.443		3.6		4.772		6.353		0		2.301

		2197				2.435		3.586		4.743		6.311		0		2.3

		2198				2.427		3.572		4.714		6.27		0		2.3

		2199				2.419		3.558		4.683		6.23		0		2.298

		2200				2.411		3.545		4.657		6.192		0		2.3

		2201				2.403		3.531		4.634		6.151		0		2.299

		2202				2.395		3.518		4.613		6.113		0		2.3

		2203				2.387		3.505		4.593		6.075		0		2.301

		2204				2.379		3.491		4.573		6.036		0		2.305

		2205				2.372		3.478		4.553		6		0		2.306

		2206				2.364		3.466		4.533		5.962		0		2.308

		2207				2.356		3.452		4.514		5.925		0		2.313

		2208				2.349		3.44		4.494		5.89		0		2.315

		2209				2.341		3.427		4.476		5.853		0		2.319

		2210				2.333		3.414		4.457		5.817		0		2.323

		2211				2.326		3.402		4.438		5.783		0		2.327

		2212				2.319		3.39		4.419		5.748		0		2.333

		2213				2.311		3.377		4.401		5.714		0		2.338

		2214				2.304		3.365		4.383		5.681		0		2.344

		2215				2.297		3.353		4.365		5.65		0		2.349

		2216				2.29		3.341		4.348		5.621		0		2.354

		2217				2.282		3.329		4.33		5.589		0		2.36

		2218				2.275		3.318		4.313		5.56		0		2.367

		2219				2.268		3.306		4.296		5.531		0		2.375

		2220				2.261		3.294		4.279		5.501		0		2.38

		2221				2.254		3.283		4.261		5.474		0		2.388

		2222				2.247		3.271		4.245		5.445		0		2.394

		2223				2.24		3.26		4.229		5.415		0		2.403

		2224				2.233		3.248		4.212		5.389		0		2.409

		2225				2.227		3.237		4.196		5.36		0		2.418

		2226				2.22		3.226		4.18		5.334		0		2.424

		2227				2.213		3.215		4.164		5.306		0		2.435

		2228				2.206		3.204		4.148		5.28		0		2.441

		2229				2.2		3.193		4.132		5.254		0		2.451

		2230				2.193		3.182		4.116		5.226		0		2.458

		2231				2.187		3.172		4.101		5.201		0		2.468

		2232				2.18		3.161		4.086		5.177		0		2.475

		2233				2.173		3.15		4.07		5.15		0		2.487

		2234				2.167		3.14		4.055		5.124		0		2.494

		2235				2.16		3.13		4.041		5.101		0		2.503

		2236				2.154		3.119		4.026		5.074		0		2.513

		2237				2.148		3.109		4.011		5.053		0		2.523

		2238				2.141		3.099		3.997		5.026		0		2.531

		2239				2.135		3.089		3.982		5.003		0		2.539

		2240				2.129		3.078		3.968		4.98		0		2.553

		2241				2.123		3.069		3.954		4.955		0		2.559

		2242				2.116		3.059		3.939		4.933		0		2.57

		2243				2.11		3.049		3.926		4.91		0		2.58

		2244				2.104		3.039		3.912		4.888		0		2.589

		2245				2.098		3.029		3.898		4.863		0		2.599

		2246				2.092		3.019		3.884		4.843		0		2.611

		2247				2.086		3.01		3.871		4.819		0		2.619

		2248				2.08		3		3.857		4.799		0		2.631

		2249				2.074		2.991		3.844		4.775		0		2.639

		2250				2.068		2.981		3.831		4.757		0		2.648

						2.062		2.972		3.818		4.739				2.646

						2.056		2.962		3.805		4.724				2.642

						2.05		2.953		3.792		4.708				2.638

						2.045		2.944		3.779		4.694				2.633

						2.039		2.935		3.766		4.679				2.628

						2.033		2.926		3.753		4.664				2.623

						2.027		2.917		3.741		4.65				2.619

						2.022		2.908		3.729		4.635				2.614

						2.016		2.899		3.716		4.621				2.609

						2.01		2.89		3.704		4.607				2.604

						2.005		2.881		3.692		4.593				2.599

						1.999		2.872		3.679		4.579				2.594

						1.994		2.864		3.668		4.566				2.589

						1.988		2.855		3.656		4.552				2.584

						1.983		2.847		3.644		4.538				2.578

						1.977		2.838		3.632		4.525				2.573

						1.972		2.83		3.62		4.512				2.568

						1.966		2.821		3.609		4.499				2.563

						1.961		2.813		3.597		4.486				2.558

						1.956		2.805		3.586		4.473				2.552

						1.95		2.796		3.574		4.461				2.547

						1.945		2.788		3.563		4.448				2.542

						1.94		2.78		3.552		4.435				2.537

						1.935		2.772		3.541		4.423				2.531

						1.929		2.764		3.53		4.411				2.526

						1.925		2.756		3.519		4.398				2.521

						1.919		2.748		3.508		4.386				2.516

						1.914		2.74		3.497		4.374				2.51

						1.909		2.732		3.486		4.362				2.505

						1.904		2.724		3.476		4.351				2.5

						1.899		2.716		3.465		4.339				2.494

						1.893		2.708		3.454		4.327				2.489

						1.889		2.701		3.444		4.316				2.484

						1.884		2.693		3.434		4.304				2.479

						1.879		2.685		3.423		4.293				2.474

						1.874		2.678		3.413		4.282				2.468

						1.869		2.67		3.403		4.27				2.463

						1.864		2.663		3.393		4.259				2.458

						1.859		2.655		3.382		4.248				2.452

						1.855		2.648		3.372		4.237				2.447

						1.849		2.64		3.363		4.227				2.442

						1.845		2.633		3.353		4.216				2.437
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		2202		2202		2202		2202		2202		2202		2202

		2203		2203		2203		2203		2203		2203		2203

		2204		2204		2204		2204		2204		2204		2204

		2205		2205		2205		2205		2205		2205		2205

		2206		2206		2206		2206		2206		2206		2206

		2207		2207		2207		2207		2207		2207		2207

		2208		2208		2208		2208		2208		2208		2208

		2209		2209		2209		2209		2209		2209		2209

		2210		2210		2210		2210		2210		2210		2210

		2211		2211		2211		2211		2211		2211		2211

		2212		2212		2212		2212		2212		2212		2212

		2213		2213		2213		2213		2213		2213		2213

		2214		2214		2214		2214		2214		2214		2214

		2215		2215		2215		2215		2215		2215		2215

		2216		2216		2216		2216		2216		2216		2216

		2217		2217		2217		2217		2217		2217		2217

		2218		2218		2218		2218		2218		2218		2218

		2219		2219		2219		2219		2219		2219		2219

		2220		2220		2220		2220		2220		2220		2220

		2221		2221		2221		2221		2221		2221		2221

		2222		2222		2222		2222		2222		2222		2222

		2223		2223		2223		2223		2223		2223		2223

		2224		2224		2224		2224		2224		2224		2224

		2225		2225		2225		2225		2225		2225		2225

		2226		2226		2226		2226		2226		2226		2226

		2227		2227		2227		2227		2227		2227		2227

		2228		2228		2228		2228		2228		2228		2228

		2229		2229		2229		2229		2229		2229		2229

		2230		2230		2230		2230		2230		2230		2230

		2231		2231		2231		2231		2231		2231		2231

		2232		2232		2232		2232		2232		2232		2232

		2233		2233		2233		2233		2233		2233		2233

		2234		2234		2234		2234		2234		2234		2234

		2235		2235		2235		2235		2235		2235		2235

		2236		2236		2236		2236		2236		2236		2236

		2237		2237		2237		2237		2237		2237		2237

		2238		2238		2238		2238		2238		2238		2238

		2239		2239		2239		2239		2239		2239		2239

		2240		2240		2240		2240		2240		2240		2240

		2241		2241		2241		2241		2241		2241		2241

		2242		2242		2242		2242		2242		2242		2242

		2243		2243		2243		2243		2243		2243		2243

		2244		2244		2244		2244		2244		2244		2244

		2245		2245		2245		2245		2245		2245		2245

		2246		2246		2246		2246		2246		2246		2246

		2247		2247		2247		2247		2247		2247		2247

		2248		2248		2248		2248		2248		2248		2248

		2249		2249		2249		2249		2249		2249		2249

		2250		2250		2250		2250		2250		2250		2250



WRE450      .

WRE550      .

WRE650      .

WRE750      .

P50 BASELINE       .

CONST EFOSS(2000)          .

OVERSHOOT

P50

WRE450

WRE550

WRE650

WRE750

CONST-E

OVER550

YEAR

CO2 CONCENTRATION  (ppm)

CO2 CONCENTRATION STABILIZATION PATHWAYS

354.4

354.4

354.4

354.4

354.4

354.4

354.4

355.966

355.966

355.966

355.966

355.966

355.9661

355.966

357.561

357.561

357.561

357.561

357.561

357.5602

357.561

359.182

359.182

359.182

359.182

359.182

359.1813

359.182

360.83

360.83

360.83

360.83

360.83

360.8288

360.83

362.505

362.505

362.505

362.505

362.505

362.5023

362.505

364.205

364.205

364.205

364.205

364.205

364.2016

364.205

365.932

365.932

365.932

365.932

365.932

365.9267

365.932

367.684

367.684

367.684

367.684

367.684

367.6775

367.684

369.463

369.463

369.463

369.463

369.463

369.454

369.463

371.267

371.267

371.267

371.267

371.267

371.2561

371.267

373.111

373.111

373.111

373.111

373.111

373.0274

373.111

374.992

374.992

374.992

374.992

374.992

374.7727

374.992

376.912

376.912

376.912

376.912

376.912

376.4942

376.912

378.868

378.868

378.868

378.868

378.868

378.1936

378.868

380.862

380.862

380.862

380.862

380.862

379.8721

380.862

382.894

382.851

382.894

382.894

382.894

381.5307

382.894

384.962

384.833

384.962

384.962

384.962

383.1703

384.962

387.068

386.803

387.068

387.068

387.068

384.7917

387.068

389.21

388.759

389.21

389.21

389.21

386.3958

389.21

391.389

390.698

391.389

391.389

391.389

387.9831

391.389

393.613

392.617

393.6

393.613

393.613

389.5522

393.613

395.881

394.514

395.838

395.881

395.881

391.1041

395.881

398.194

396.385

398.104

398.194

398.194

392.6394

398.194

400.55

398.229

400.394

400.55

400.55

394.1586

400.55

402.95

400.043

402.705

402.95

402.95

395.6623

402.953

405.393

401.826

405.038

405.391

405.393

397.1512

405.368

407.876

403.577

407.389

407.863

407.876

398.6256

407.801

410.397

405.293

409.757

410.368

410.397

400.0862

410.249

412.956

406.973

412.139

412.906

412.956

401.5333

412.713

415.552

408.616

414.534

415.475

415.552

402.9674

415.193

418.201

410.221

416.94

418.074

418.193

404.3871

417.687

420.902

411.788

419.354

420.702

420.869

405.791

420.196

423.654

413.315

421.774

423.356

423.583

407.1793

422.72

426.455

414.803

424.199

426.035

426.334

408.5523

425.257

429.306

416.251

426.626

428.739

429.121

409.9106

427.808

432.206

417.658

429.053

431.464

431.943

411.2543

430.372

435.154

419.025

431.478

434.21

434.798

412.5837

432.948

438.15

420.351

433.9

436.976

437.686

413.8993

435.537

441.195

421.637

436.317

439.758

440.605

415.2014

438.137

444.286

422.883

438.725

442.557

443.553

416.4901

440.748

447.403

424.09

441.125

445.369

446.53

417.7651

443.37

450.547

425.257

443.514

448.195

449.534

419.0266

446.001

453.718

426.385

445.89

451.031

452.564

420.275

448.641

456.917

427.475

448.251

453.877

455.618

421.5104

451.29

460.144

428.527

450.597

456.73

458.695

422.7333

453.946

463.4

429.542

452.925

459.589

461.793

423.9438

456.61

466.686

430.521

455.234

462.453

464.912

425.1422

459.279

470.001

431.464

457.523

465.319

468.049

426.3287

461.954

473.346

432.371

459.79

468.187

471.204

427.5037

464.634

476.722

433.245

462.034

471.055

474.374

428.6671

467.317

480.135

434.086

464.253

473.921

477.558

429.8195

470.003

483.586

434.894

466.447

476.783

480.755

430.9608

472.691

487.074

435.67

468.615

479.641

483.964

432.0915

475.379

490.601

436.415

470.756

482.492

487.183

433.2116

478.068

494.168

437.13

472.868

485.336

490.41

434.3213

480.755

497.775

437.816

474.951

488.171

493.644

435.4209

483.44

501.422

438.474

477.004

490.995

496.884

436.5106

486.122

505.109

439.104

479.026

493.807

500.129

437.5905

488.799

508.836

439.708

481.017

496.606

503.376

438.6607

491.471

512.605

440.286

482.975

499.39

506.624

439.7216

494.136

516.358

440.838

484.902

502.16

509.873

440.7741

496.793

520.1

441.367

486.795

504.912

513.121

441.8182

499.441

523.833

441.872

488.655

507.646

516.365

442.8542

502.079

527.559

442.354

490.482

510.362

519.606

443.8821

504.705

531.277

442.815

492.274

513.057

522.842

444.9022

507.319

534.99

443.254

494.033

515.731

526.072

445.9144

509.918

538.698

443.673

495.757

518.383

529.293

446.9191

512.502

542.403

444.073

497.446

521.012

532.506

447.9164

515.069

546.104

444.453

499.101

523.618

535.709

448.9063

517.618

549.802

444.815

500.722

526.198

538.9

449.889

520.148

553.507

445.16

502.308

528.753

542.079

450.8661

522.657

557.219

445.487

503.859

531.282

545.245

451.8376

525.143

560.937

445.798

505.376

533.784

548.396

452.8036

527.607

564.662

446.093

506.859

536.259

551.532

453.7643

530.046

568.396

446.373

508.307

538.705

554.651

454.7196

532.459

572.137

446.639

509.722

541.123

557.753

455.6696

534.844

575.888

446.89

511.103

543.511

560.836

456.6145

537.201

579.647

447.128

512.451

545.87

563.899

457.5545

539.528

583.416

447.353

513.766

548.198

566.943

458.4894

541.823

587.194

447.565

515.048

550.496

569.965

459.4196

544.086

590.99

447.765

516.298

552.763

572.966

460.3471

546.316

594.804

447.954

517.515

554.998

575.943

461.2719

548.51

598.634

448.132

518.701

557.202

578.898

462.194

550.668

602.483

448.298

519.856

559.375

581.828

463.1134

552.789

606.349

448.455

520.979

561.515

584.734

464.0302

554.871

610.233

448.602

522.073

563.623

587.614

464.9445

556.914

614.136

448.739

523.136

565.698

590.469

465.8562

558.916

618.057

448.867

524.17

567.741

593.296

466.7655

560.877

621.997

448.987

525.175

569.752

596.097

467.6724

562.795

625.957

449.098

526.151

571.73

598.87

468.5769

564.669

629.915

449.201

527.099

573.675

601.615

469.4815

566.499

633.874

449.297

528.02

575.588

604.332

470.3859

568.283

637.833

449.385

528.913

577.468

607.02

471.2901

570.022

641.794

449.465

529.78

579.315

609.678

472.194

571.713

645.758

449.54

530.621

581.13

612.307

473.0977

573.357

649.724

449.607

531.436

582.913

614.906

474.001

574.953

653.693

449.668

532.226

584.663

617.475

474.904

576.5

657.665

449.724

532.992

586.381

620.014

475.8066

577.998

661.642

449.773

533.733

588.068

622.522

476.7089

579.447

665.623

449.817

534.451

589.722

624.999

477.6107

580.845

669.589

449.856

535.146

591.345

627.444

478.5135

582.193

673.542

449.889

535.818

592.937

629.859

479.4171

583.49

677.482

449.918

536.467

594.498

632.243

480.3214

584.737

681.411

449.942

537.096

596.028

634.595

481.2263

585.932

685.329

449.962

537.703

597.527

636.915

482.132

587.076

689.236

449.977

538.289

598.996

639.204

483.0382

588.169

693.133

449.989

538.856

600.435

641.462

483.9451

589.212

697.02

449.996

539.402

601.844

643.688

484.8525

590.203

700.898

450

539.93

603.224

645.882

485.7605

591.143

704.766

450

540.438

604.575

648.045

486.669

592.033

450

540.929

605.897

650.176

487.578

592.872

450

541.401

607.19

652.276

488.4875

593.662

450

541.856

608.456

654.344

489.3976

594.402

450

542.294

609.694

656.382

490.3081

595.093

450

542.715

610.904

658.388

491.2191

595.735

450

543.12

612.088

660.363

492.1306

596.329

450

543.51

613.244

662.307

493.0424

596.875

450

543.884

614.375

664.22

493.9548

597.375

450

544.243

615.48

666.103

494.8675

597.828

450

544.588

616.559

667.956

495.7807

598.236

450

544.918

617.613

669.779

496.6943

598.599

450

545.234

618.642

671.571

497.6082

598.918

450

545.538

619.647

673.334

498.5226

599.194

450

545.828

620.628

675.067

499.4373

599.428

450

546.105

621.585

676.771

500.3525

599.62

450

546.37

622.519

678.446

501.268

599.772

450

546.622

623.43

680.092

502.1839

599.885

450

546.864

624.319

681.709

503.1002

599.959

450

547.093

625.186

683.299

504.0169

599.995

450

547.312

626.031

684.86

504.9339

599.995

450

547.52

626.854

686.394

505.8513

599.96

450

547.717

627.657

687.9

506.7691

599.89

450

547.904

628.439

689.379

507.6873

599.787

450

548.081

629.2

690.831

508.6057

599.651

450

548.249

629.942

692.257

509.5246

599.484

450

548.407

630.665

693.656

510.4438

599.287

450

548.556

631.368

695.029

511.3633

599.061

450

548.696

632.052

696.377

512.2833

598.807

450

548.828

632.718

697.699

513.2036

598.526

450

548.951

633.366

698.997

514.1243

598.218

450

549.067

633.996

700.269

515.0453

597.886

450

549.174

634.609

701.518

515.9666

597.531

450

549.274

635.205

702.742

516.8883

597.152

450

549.366

635.784

703.942

517.8104

596.752

450

549.452

636.346

705.119

518.7328

596.331

450

549.53

636.893

706.273

519.6556

595.89

450

549.601

637.424

707.404

520.5787

595.431

450

549.666

637.939

708.512

521.5023

594.954

450

549.725

638.439

709.598

522.4262

594.461

450

549.777

638.925

710.662

523.3505

593.952

450

549.823

639.396

711.705

524.2751

593.428

450

549.864

639.852

712.727

525.2002

592.89

450

549.899

640.295

713.727

526.1256

592.34

450

549.928

640.724

714.707

527.0514

591.777

450

549.953

641.14

715.667

527.9775

591.203

450

549.972

641.543

716.607

528.9041

590.619

450

549.986

641.933

717.526

529.8311

590.025

450

549.995

642.31

718.427

530.7585

589.423

450

549.999

642.676

719.308

531.6862

588.813

450

550

643.029

720.171

532.6143

588.196

450

550

643.37

721.015

533.5428

587.572

450

550

643.7

721.841

534.4718

586.943

450

550

644.019

722.649

535.4012

586.309

450

550

644.327

723.44

536.3309

585.671

450

550

644.624

724.213

537.2611

585.029

450

550

644.911

724.969

538.1917

584.385

450

550

645.187

725.708

539.1226

583.738

450

550

645.453

726.431

540.054

583.089

450

550

645.71

727.137

540.9859

582.439

450

550

645.956

727.828

541.9182

581.789

450

550

646.194

728.503

542.851

581.138

450

550

646.422

729.163

543.7841

580.488

450

550

646.641

729.807

544.7177

579.839

450

550

646.852

730.437

545.6517

579.192

450

550

647.054

731.051

546.5861

578.546

450

550

647.248

731.652

547.5209

577.903

450

550

647.433

732.238

548.4563

577.263

450

550

647.61

732.811

549.3921

576.626

450

550

647.78

733.37

550.3283

575.992

450

550

647.942

733.915

551.265

575.362

450

550

648.096

734.448

552.2022

574.737

450

550

648.243

734.967

553.1398

574.116

450

550

648.383

735.474

554.0778

573.5

450

550

648.516

735.968

555.0164

572.89

450

550

648.643

736.45

555.9554

572.285

450

550

648.762

736.92

556.8948

571.686

450

550

648.875

737.379

557.8348

571.093

450

550

648.982

737.825

558.7753

570.506

450

550

649.083

738.26

559.7162

569.926

450

550

649.177

738.685

560.6577

569.352

450

550

649.266

739.098

561.5995

568.785

450

550

649.349

739.5

562.542

568.226

450

550

649.426

739.892

563.4849

567.674

450

550

649.498

740.273

564.4283

567.13

450

550

649.565

740.645

565.3722

566.593

450

550

649.626

741.006

566.3167

566.064

450

550

649.682

741.358

567.2615

565.542

450

550

649.733

741.7

568.207

565.029

450

550

649.78

742.032

569.153

564.524

450

550

649.821

742.355

570.0994

564.028

450

550

649.858

742.669

571.0463

563.54

450

550

649.89

742.975

571.9938

563.06

450

550

649.918

743.271

572.9419

562.589

450

550

649.942

743.559

573.8904

562.126

450

550

649.962

743.838

574.8395

561.672

450

550

649.977

744.11

575.7891

561.227

450

550

649.988

744.373

576.7392

560.791

450

550

649.996

744.628

577.6899

560.364

450

550

649.999

744.875

578.6411

559.945

450

550

650

745.115

579.5928

559.536

450

550

650

745.347

580.5452

559.135

450

550

650

745.572

581.498

558.743

450

550

650

745.79

582.4515

558.36

450

550

650

746

583.4055

557.987

450

550

650

746.204

584.36

557.622

450

550

650

746.401

585.3151

557.266

450

550

650

746.591

586.2708

556.92

450

550

650

746.775

587.2269

556.582

450

550

650

746.952

588.1837

556.253

450

550

650

747.123

589.141

555.933

450

550

650

747.288

590.0989

555.622

450

550

650

747.447

591.0573

555.32

450

550

650

747.6

592.0164

555.027

450

550

650

747.747

592.976

554.743

450

550

650

747.888

593.9362

554.468

450

550

650

748.024

594.897

554.201

450

550

650

748.154

595.8583

553.943

450

550

650

748.279

596.8203

553.694

450

550

650

748.399

597.7828

553.454

450

550

650

748.513

598.7458

553.222

450

550

650

748.623

599.7095

552.999

450

550

650

748.728

600.6738

552.784

450

550

650

748.827

601.6387

552.578

450

550

650

748.922

602.6042

552.38

450

550

650

749.012

603.5703

552.191

450

550

650

749.098

604.537

552.009

450

550

650

749.179

605.5043

551.837

450

550

650

749.256

606.4722

551.672

450

550

650

749.329

607.4407

551.516

450

550

650

749.397

608.4098

551.367

450

550

650

749.461

609.3795

551.227

450

550

650

749.522

610.3499

551.094

450

550

650

749.578

611.3209

550.97

450

550

650

749.63

612.2925

550.853

450

550

650

749.679

613.2646

550.744

450

550

650

749.723

614.2375

550.643

450

550

650

749.765

615.2109

550.55

450

550

650

749.802

616.1849

550.464

450

550

650

749.836

617.1595

550.385

450

550

650

749.867

618.1349

550.315

450

550

650

749.894

619.1108

550.251

450

550

650

749.918

620.0873

550.195

450

550

650

749.939

621.0645

550.146

450

550

650

749.957

622.0423

550.104

450

550

650

749.971

623.0208

550.069

450

550

650

749.983

623.9998

550.042

450

550

650

749.991

624.9796

550.021

450

550

650

749.997

625.9599

550.008

450

550

650

749.999

626.9409

550.001

450

550

650

750

627.9225

550



C-COMP

		NEW WR		E END OF Y		EAR CONCS

		YEAR		P50		WRE450		WRE550		WRE650		WRE750		CONST-E		OVER550

		1990		354.4		354.4		354.4		354.4		354.4		354.4		354.4

		1991		355.966		355.966		355.966		355.966		355.966		355.9661		355.966

		1992		357.561		357.561		357.561		357.561		357.561		357.5602		357.561

		1993		359.182		359.182		359.182		359.182		359.182		359.1813		359.182

		1994		360.83		360.83		360.83		360.83		360.83		360.8288		360.83

		1995		362.505		362.505		362.505		362.505		362.505		362.5023		362.505

		1996		364.205		364.205		364.205		364.205		364.205		364.2016		364.205

		1997		365.932		365.932		365.932		365.932		365.932		365.9267		365.932

		1998		367.684		367.684		367.684		367.684		367.684		367.6775		367.684

		1999		369.463		369.463		369.463		369.463		369.463		369.454		369.463

		2000		371.267		371.267		371.267		371.267		371.267		371.2561		371.267

		2001		373.111		373.111		373.111		373.111		373.111		373.0274		373.111

		2002		374.992		374.992		374.992		374.992		374.992		374.7727		374.992

		2003		376.912		376.912		376.912		376.912		376.912		376.4942		376.912

		2004		378.868		378.868		378.868		378.868		378.868		378.1936		378.868

		2005		380.862		380.862		380.862		380.862		380.862		379.8721		380.862

		2006		382.894		382.851		382.894		382.894		382.894		381.5307		382.894

		2007		384.962		384.833		384.962		384.962		384.962		383.1703		384.962

		2008		387.068		386.803		387.068		387.068		387.068		384.7917		387.068

		2009		389.21		388.759		389.21		389.21		389.21		386.3958		389.21

		2010		391.389		390.698		391.389		391.389		391.389		387.9831		391.389

		2011		393.613		392.617		393.6		393.613		393.613		389.5522		393.613

		2012		395.881		394.514		395.838		395.881		395.881		391.1041		395.881

		2013		398.194		396.385		398.104		398.194		398.194		392.6394		398.194

		2014		400.55		398.229		400.394		400.55		400.55		394.1586		400.55

		2015		402.95		400.043		402.705		402.95		402.95		395.6623		402.953

		2016		405.393		401.826		405.038		405.391		405.393		397.1512		405.368

		2017		407.876		403.577		407.389		407.863		407.876		398.6256		407.801

		2018		410.397		405.293		409.757		410.368		410.397		400.0862		410.249

		2019		412.956		406.973		412.139		412.906		412.956		401.5333		412.713

		2020		415.552		408.616		414.534		415.475		415.552		402.9674		415.193

		2021		418.201		410.221		416.94		418.074		418.193		404.3871		417.687

		2022		420.902		411.788		419.354		420.702		420.869		405.791		420.196

		2023		423.654		413.315		421.774		423.356		423.583		407.1793		422.72

		2024		426.455		414.803		424.199		426.035		426.334		408.5523		425.257

		2025		429.306		416.251		426.626		428.739		429.121		409.9106		427.808

		2026		432.206		417.658		429.053		431.464		431.943		411.2543		430.372

		2027		435.154		419.025		431.478		434.21		434.798		412.5837		432.948

		2028		438.15		420.351		433.9		436.976		437.686		413.8993		435.537

		2029		441.195		421.637		436.317		439.758		440.605		415.2014		438.137

		2030		444.286		422.883		438.725		442.557		443.553		416.4901		440.748

		2031		447.403		424.09		441.125		445.369		446.53		417.7651		443.37

		2032		450.547		425.257		443.514		448.195		449.534		419.0266		446.001

		2033		453.718		426.385		445.89		451.031		452.564		420.275		448.641

		2034		456.917		427.475		448.251		453.877		455.618		421.5104		451.29

		2035		460.144		428.527		450.597		456.73		458.695		422.7333		453.946

		2036		463.4		429.542		452.925		459.589		461.793		423.9438		456.61

		2037		466.686		430.521		455.234		462.453		464.912		425.1422		459.279

		2038		470.001		431.464		457.523		465.319		468.049		426.3287		461.954

		2039		473.346		432.371		459.79		468.187		471.204		427.5037		464.634

		2040		476.722		433.245		462.034		471.055		474.374		428.6671		467.317

		2041		480.135		434.086		464.253		473.921		477.558		429.8195		470.003

		2042		483.586		434.894		466.447		476.783		480.755		430.9608		472.691

		2043		487.074		435.67		468.615		479.641		483.964		432.0915		475.379

		2044		490.601		436.415		470.756		482.492		487.183		433.2116		478.068

		2045		494.168		437.13		472.868		485.336		490.41		434.3213		480.755

		2046		497.775		437.816		474.951		488.171		493.644		435.4209		483.44

		2047		501.422		438.474		477.004		490.995		496.884		436.5106		486.122

		2048		505.109		439.104		479.026		493.807		500.129		437.5905		488.799

		2049		508.836		439.708		481.017		496.606		503.376		438.6607		491.471

		2050		512.605		440.286		482.975		499.39		506.624		439.7216		494.136

		2051		516.358		440.838		484.902		502.16		509.873		440.7741		496.793

		2052		520.1		441.367		486.795		504.912		513.121		441.8182		499.441

		2053		523.833		441.872		488.655		507.646		516.365		442.8542		502.079

		2054		527.559		442.354		490.482		510.362		519.606		443.8821		504.705

		2055		531.277		442.815		492.274		513.057		522.842		444.9022		507.319

		2056		534.99		443.254		494.033		515.731		526.072		445.9144		509.918

		2057		538.698		443.673		495.757		518.383		529.293		446.9191		512.502

		2058		542.403		444.073		497.446		521.012		532.506		447.9164		515.069

		2059		546.104		444.453		499.101		523.618		535.709		448.9063		517.618

		2060		549.802		444.815		500.722		526.198		538.9		449.889		520.148

		2061		553.507		445.16		502.308		528.753		542.079		450.8661		522.657

		2062		557.219		445.487		503.859		531.282		545.245		451.8376		525.143

		2063		560.937		445.798		505.376		533.784		548.396		452.8036		527.607

		2064		564.662		446.093		506.859		536.259		551.532		453.7643		530.046

		2065		568.396		446.373		508.307		538.705		554.651		454.7196		532.459

		2066		572.137		446.639		509.722		541.123		557.753		455.6696		534.844

		2067		575.888		446.89		511.103		543.511		560.836		456.6145		537.201

		2068		579.647		447.128		512.451		545.87		563.899		457.5545		539.528

		2069		583.416		447.353		513.766		548.198		566.943		458.4894		541.823

		2070		587.194		447.565		515.048		550.496		569.965		459.4196		544.086

		2071		590.99		447.765		516.298		552.763		572.966		460.3471		546.316

		2072		594.804		447.954		517.515		554.998		575.943		461.2719		548.51

		2073		598.634		448.132		518.701		557.202		578.898		462.194		550.668

		2074		602.483		448.298		519.856		559.375		581.828		463.1134		552.789

		2075		606.349		448.455		520.979		561.515		584.734		464.0302		554.871

		2076		610.233		448.602		522.073		563.623		587.614		464.9445		556.914

		2077		614.136		448.739		523.136		565.698		590.469		465.8562		558.916

		2078		618.057		448.867		524.17		567.741		593.296		466.7655		560.877

		2079		621.997		448.987		525.175		569.752		596.097		467.6724		562.795

		2080		625.957		449.098		526.151		571.73		598.87		468.5769		564.669

		2081		629.915		449.201		527.099		573.675		601.615		469.4815		566.499

		2082		633.874		449.297		528.02		575.588		604.332		470.3859		568.283

		2083		637.833		449.385		528.913		577.468		607.02		471.2901		570.022

		2084		641.794		449.465		529.78		579.315		609.678		472.194		571.713

		2085		645.758		449.54		530.621		581.13		612.307		473.0977		573.357

		2086		649.724		449.607		531.436		582.913		614.906		474.001		574.953

		2087		653.693		449.668		532.226		584.663		617.475		474.904		576.5

		2088		657.665		449.724		532.992		586.381		620.014		475.8066		577.998

		2089		661.642		449.773		533.733		588.068		622.522		476.7089		579.447

		2090		665.623		449.817		534.451		589.722		624.999		477.6107		580.845

		2091		669.589		449.856		535.146		591.345		627.444		478.5135		582.193

		2092		673.542		449.889		535.818		592.937		629.859		479.4171		583.49

		2093		677.482		449.918		536.467		594.498		632.243		480.3214		584.737

		2094		681.411		449.942		537.096		596.028		634.595		481.2263		585.932

		2095		685.329		449.962		537.703		597.527		636.915		482.132		587.076

		2096		689.236		449.977		538.289		598.996		639.204		483.0382		588.169

		2097		693.133		449.989		538.856		600.435		641.462		483.9451		589.212

		2098		697.02		449.996		539.402		601.844		643.688		484.8525		590.203

		2099		700.898		450		539.93		603.224		645.882		485.7605		591.143

		2100		704.766		450		540.438		604.575		648.045		486.669		592.033

		2101				450		540.929		605.897		650.176		487.578		592.872

		2102				450		541.401		607.19		652.276		488.4875		593.662

		2103				450		541.856		608.456		654.344		489.3976		594.402

		2104				450		542.294		609.694		656.382		490.3081		595.093

		2105				450		542.715		610.904		658.388		491.2191		595.735

		2106				450		543.12		612.088		660.363		492.1306		596.329

		2107				450		543.51		613.244		662.307		493.0424		596.875

		2108				450		543.884		614.375		664.22		493.9548		597.375

		2109				450		544.243		615.48		666.103		494.8675		597.828

		2110				450		544.588		616.559		667.956		495.7807		598.236

		2111				450		544.918		617.613		669.779		496.6943		598.599

		2112				450		545.234		618.642		671.571		497.6082		598.918

		2113				450		545.538		619.647		673.334		498.5226		599.194

		2114				450		545.828		620.628		675.067		499.4373		599.428

		2115				450		546.105		621.585		676.771		500.3525		599.62

		2116				450		546.37		622.519		678.446		501.268		599.772

		2117				450		546.622		623.43		680.092		502.1839		599.885

		2118				450		546.864		624.319		681.709		503.1002		599.959

		2119				450		547.093		625.186		683.299		504.0169		599.995

		2120				450		547.312		626.031		684.86		504.9339		599.995

		2121				450		547.52		626.854		686.394		505.8513		599.96

		2122				450		547.717		627.657		687.9		506.7691		599.89

		2123				450		547.904		628.439		689.379		507.6873		599.787

		2124				450		548.081		629.2		690.831		508.6057		599.651

		2125				450		548.249		629.942		692.257		509.5246		599.484

		2126				450		548.407		630.665		693.656		510.4438		599.287

		2127				450		548.556		631.368		695.029		511.3633		599.061

		2128				450		548.696		632.052		696.377		512.2833		598.807

		2129				450		548.828		632.718		697.699		513.2036		598.526

		2130				450		548.951		633.366		698.997		514.1243		598.218

		2131				450		549.067		633.996		700.269		515.0453		597.886

		2132				450		549.174		634.609		701.518		515.9666		597.531

		2133				450		549.274		635.205		702.742		516.8883		597.152

		2134				450		549.366		635.784		703.942		517.8104		596.752

		2135				450		549.452		636.346		705.119		518.7328		596.331

		2136				450		549.53		636.893		706.273		519.6556		595.89

		2137				450		549.601		637.424		707.404		520.5787		595.431

		2138				450		549.666		637.939		708.512		521.5023		594.954

		2139				450		549.725		638.439		709.598		522.4262		594.461

		2140				450		549.777		638.925		710.662		523.3505		593.952

		2141				450		549.823		639.396		711.705		524.2751		593.428

		2142				450		549.864		639.852		712.727		525.2002		592.89

		2143				450		549.899		640.295		713.727		526.1256		592.34

		2144				450		549.928		640.724		714.707		527.0514		591.777

		2145				450		549.953		641.14		715.667		527.9775		591.203

		2146				450		549.972		641.543		716.607		528.9041		590.619

		2147				450		549.986		641.933		717.526		529.8311		590.025

		2148				450		549.995		642.31		718.427		530.7585		589.423

		2149				450		549.999		642.676		719.308		531.6862		588.813

		2150				450		550		643.029		720.171		532.6143		588.196

		2151				450		550		643.37		721.015		533.5428		587.572

		2152				450		550		643.7		721.841		534.4718		586.943

		2153				450		550		644.019		722.649		535.4012		586.309

		2154				450		550		644.327		723.44		536.3309		585.671

		2155				450		550		644.624		724.213		537.2611		585.029

		2156				450		550		644.911		724.969		538.1917		584.385

		2157				450		550		645.187		725.708		539.1226		583.738

		2158				450		550		645.453		726.431		540.054		583.089

		2159				450		550		645.71		727.137		540.9859		582.439

		2160				450		550		645.956		727.828		541.9182		581.789

		2161				450		550		646.194		728.503		542.851		581.138

		2162				450		550		646.422		729.163		543.7841		580.488

		2163				450		550		646.641		729.807		544.7177		579.839

		2164				450		550		646.852		730.437		545.6517		579.192

		2165				450		550		647.054		731.051		546.5861		578.546

		2166				450		550		647.248		731.652		547.5209		577.903

		2167				450		550		647.433		732.238		548.4563		577.263

		2168				450		550		647.61		732.811		549.3921		576.626

		2169				450		550		647.78		733.37		550.3283		575.992

		2170				450		550		647.942		733.915		551.265		575.362

		2171				450		550		648.096		734.448		552.2022		574.737

		2172				450		550		648.243		734.967		553.1398		574.116

		2173				450		550		648.383		735.474		554.0778		573.5

		2174				450		550		648.516		735.968		555.0164		572.89

		2175				450		550		648.643		736.45		555.9554		572.285

		2176				450		550		648.762		736.92		556.8948		571.686

		2177				450		550		648.875		737.379		557.8348		571.093

		2178				450		550		648.982		737.825		558.7753		570.506

		2179				450		550		649.083		738.26		559.7162		569.926

		2180				450		550		649.177		738.685		560.6577		569.352

		2181				450		550		649.266		739.098		561.5995		568.785

		2182				450		550		649.349		739.5		562.542		568.226

		2183				450		550		649.426		739.892		563.4849		567.674

		2184				450		550		649.498		740.273		564.4283		567.13

		2185				450		550		649.565		740.645		565.3722		566.593

		2186				450		550		649.626		741.006		566.3167		566.064

		2187				450		550		649.682		741.358		567.2615		565.542

		2188				450		550		649.733		741.7		568.207		565.029

		2189				450		550		649.78		742.032		569.153		564.524

		2190				450		550		649.821		742.355		570.0994		564.028

		2191				450		550		649.858		742.669		571.0463		563.54

		2192				450		550		649.89		742.975		571.9938		563.06

		2193				450		550		649.918		743.271		572.9419		562.589

		2194				450		550		649.942		743.559		573.8904		562.126

		2195				450		550		649.962		743.838		574.8395		561.672

		2196				450		550		649.977		744.11		575.7891		561.227

		2197				450		550		649.988		744.373		576.7392		560.791

		2198				450		550		649.996		744.628		577.6899		560.364

		2199				450		550		649.999		744.875		578.6411		559.945

		2200				450		550		650		745.115		579.5928		559.536

		2201				450		550		650		745.347		580.5452		559.135

		2202				450		550		650		745.572		581.498		558.743

		2203				450		550		650		745.79		582.4515		558.36

		2204				450		550		650		746		583.4055		557.987

		2205				450		550		650		746.204		584.36		557.622

		2206				450		550		650		746.401		585.3151		557.266

		2207				450		550		650		746.591		586.2708		556.92

		2208				450		550		650		746.775		587.2269		556.582

		2209				450		550		650		746.952		588.1837		556.253

		2210				450		550		650		747.123		589.141		555.933

		2211				450		550		650		747.288		590.0989		555.622

		2212				450		550		650		747.447		591.0573		555.32

		2213				450		550		650		747.6		592.0164		555.027

		2214				450		550		650		747.747		592.976		554.743

		2215				450		550		650		747.888		593.9362		554.468

		2216				450		550		650		748.024		594.897		554.201

		2217				450		550		650		748.154		595.8583		553.943

		2218				450		550		650		748.279		596.8203		553.694

		2219				450		550		650		748.399		597.7828		553.454

		2220				450		550		650		748.513		598.7458		553.222

		2221				450		550		650		748.623		599.7095		552.999

		2222				450		550		650		748.728		600.6738		552.784

		2223				450		550		650		748.827		601.6387		552.578

		2224				450		550		650		748.922		602.6042		552.38

		2225				450		550		650		749.012		603.5703		552.191

		2226				450		550		650		749.098		604.537		552.009

		2227				450		550		650		749.179		605.5043		551.837

		2228				450		550		650		749.256		606.4722		551.672

		2229				450		550		650		749.329		607.4407		551.516

		2230				450		550		650		749.397		608.4098		551.367

		2231				450		550		650		749.461		609.3795		551.227

		2232				450		550		650		749.522		610.3499		551.094

		2233				450		550		650		749.578		611.3209		550.97

		2234				450		550		650		749.63		612.2925		550.853

		2235				450		550		650		749.679		613.2646		550.744

		2236				450		550		650		749.723		614.2375		550.643

		2237				450		550		650		749.765		615.2109		550.55

		2238				450		550		650		749.802		616.1849		550.464

		2239				450		550		650		749.836		617.1595		550.385

		2240				450		550		650		749.867		618.1349		550.315

		2241				450		550		650		749.894		619.1108		550.251

		2242				450		550		650		749.918		620.0873		550.195

		2243				450		550		650		749.939		621.0645		550.146

		2244				450		550		650		749.957		622.0423		550.104

		2245				450		550		650		749.971		623.0208		550.069

		2246				450		550		650		749.983		623.9998		550.042

		2247				450		550		650		749.991		624.9796		550.021

		2248				450		550		650		749.997		625.9599		550.008

		2249				450		550		650		749.999		626.9409		550.001

		2250				450		550		650		750		627.9225		550
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		YEAR		MEAN		MINIMUM		MAXIMUM		ZERO
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		2015		402.4		396.8		412.4		0

		2020		416.2		405.8		433.7		0

		2025		431.2		414.6		457.8		0

		2030		447.4		423.2		484.8		0
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		2040		482.9		441.1		547		0
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		2065		584.2		476.5		737.9		0
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