CLIP Meeting October 30, 2008
Discussion of the latest version of the PNAS paper 

Nathan has done additional analyses to respond to comments by Philip and Bryan. 
Bryan said that we need to show “risk” or vulnerability due to climate change in addition to just change in yield (but, since only one GCM & one simulation, we need to be careful and put in terms of “illustrative differences in approach” etc.).  
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Nathan prepared a histogram of area (pixels) by yield in 2000 (one set of bars) and 2050 (second set of bars) and the difference between them (third set of bars). In a nutshell it illustrates :

1. The large amount of spatial variability in the effect of GHG. 

2. A skewed distribution of change of yield, with areas in mid (the most frequent) and lower yield areas generally moving towards declining yields.

3. the area with medium potential yields are becoming less extensive

4. there is a spike of increasing area with very high yields. Could this be the highlands?   

It would be useful to say in the text that there is an increase of x % of area going from marginal to below marginal, and y% going from below marginal to marginal. This is a large, z% of all cropped area…

Jeff suggested that the histogram could be a line instead of bars (maybe) and that the change amount could be in a separate graph underneath.
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Nathan prepared a map (above) showing “vulnerable” areas in our domain that would be affected by changing yields by focusing on the areas currently producing around 500 kg/ ha (the yield threshold or the marginal edge of where people are currently cropping according to Africover & our data, see graph above of area cropped by yield).  Within these areas, he prepared the map illustrating where yield is expected to increase or decrease by 50 kg/ha or more.  Where it may decrease represent areas where people may have to abandon maize and switch to other crops and/or to livestock, wildlife or non-farm income. Where it increases represent areas where farmers may migrate into or where they may extend or intensify their cropping.
If one area has increasing and another declining yields, the national yield amount may not change that much so national and urban prices and food availability may not change significantly. At the local level, however, local prices and local food security/ access to food will indeed be affected. In marginal areas, this can lead to abandonment of cropping and switch of livelihoods towards livestock & wildlife, and non-farm income (see example of this in Loitokitok, Kenya).

Brent said that the change map was difficult to interpret because of all the white area on the map (indicating either no change within marginal zones, or outside of marginal zones because too low or too high yield). We thought that a map could accompany the vulnerability map illustrating where is the “marginal” cropping area. It would basically have 3 classes – good, marginal & no cropping zones--based on our WorldClim map or ** (ask Gopal).  In the text we would give a figure of what % of all crop land is marginal.
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The map of change in medium yield areas (above) was interesting (for us) but could be difficult to interpret for those not familiar with the region.
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Box plot of yield effect of GHG using a GCM, GHG using a RCM, and LULUC in a RCM.  Strong local impacts. Dramatic differences between them, including that the error bars of the GCM & RCM don’t even overlap. 
The impact of the LULCC simulation on yield shows errors bars / variance are long, significant relative to the amount of change. Shows high regional variability, so need to work at that scale.

In short, the critical issue of “where are people going to be most affected” shows up with this regional approach, but is totally missed by Lobell’s approach.

Changes in variability at regional scale—scattered—lost at lower res scales

Lobell didn’t propagate the errors from various data sources, and it has an effect…Empirical approach to estimating yield change not appropriate (Jeff has citations).
We are already near the max temp for maize, so absolutely need to include temp in considering impact of GHG.
