CLIP, September 27, 2007

David Campbell, Alagarswamy, Dave Lusch, Jenny Olson (apologies to Dong-Yun and Brent, who were probably waiting for us to call!  We got a late start, then rushed)

Educational activities for the primary to high school level:  We looked at Dave Lusch and other’s Google Earth with supplemental maps & other Clip materials embedded in Google Earth, and linked to the Kenya geography lesson book illustrating Clip themes in Kenya.  Very cool!!!! 

Alagarswamy maize yield maps.

Two questions we are examining: 

1. How do GCM’s compare in simulating spatial distribution of maize yield in East Africa (NE Kenya masked out)?  Three GCMs were chosen:  HadCM3 is generally a drier model while ECHam is a wetter model based on the rainfall differences projected from 2000 to 2050. CCSM was included because our RCM is using CCSM data for its boundary conditions.

2. How does the spatial distribution simulated maize yield by RCM /CCSM model compare to the GCM / CCSM results? (Simulations include NE Kenya)?

Method of preparing GCM data for inputting into the crop-climate model (DSSAT-CERES):  Simulated maize yield maps were created using climate data from three different downscaled GCMs (HadCM3, ECHam, and CCSM), with FAO soils and other data. The HadCM3 and ECHam data had been provided by Phil Thornton. He had blocked out NE Kenya based on length of growing season limitations.  The CCSM data had been downloaded by Nathan (NATHAN—WHY WAS CCSM CHOSEN?).  To generate daily weather data for crop-climate modeling from these GCMs, we used a hybrid downscaling approach involving some pattern scaling for monthly normals from GCMs and then used the stochastic weather generation model MarkSim to generate daily data. 

Maize yield simulation maps were from stochastically generated daily weather data using monthly climate normals of climate around 2055 (from 30 year rolling mean of 2040 to 2070 centered around 2055). The resultant simulated spatial yield maps for 2055 were compared to historical (baseline of 1990s) yield maps obtained using daily weather data generated using monthly climate normals from WorldClim. Unlike the GCMs, daily weather data from the RCM were used directly to simulate maize yield.

The three GCM simulations of current climate monthly normals were compared to our baseline database of WorldClim estimations of monthly normals of near current climate (1990s). The assumption is that the better a GCM represents current conditions, the higher confidence we would have of its prediction of future climate.  This test provided information to help us select the approach to use in perturbing the baseline climate to simulate the future for the crop modeling.  The monthly means of current climate (IS THIS ONLY RAINFALL, OR RAINFALL & TEMPS?) predicted by pattern-scaled HadCM3 and ECHam4 agreed well with Worldclim predictions. Hence the absolute differences between GCM predicted monthly means of future and current climate were added to WorldClim current climate. These monthly means were used in Marksim weather generation model to stochastically generate daily weather data (THIS IS THE APPROACH USED BY *** ADD CITATION). 

Monthly means of current climate predicted by CCSM, however, do not agree well with Worldclim predictions. For example, Phil Thornton checked the CCSM coarse grid for the Turkana area (in north-western Kenya) and the model over-estimated rainfall to be 550 mm, whereas WorldClim gave a somewhat more realistic 150mm.  Hence for CCSM an alternate approach was chosen—to use the percentage differential rather than the absolute differential of rainfall (the method used by *** ADD CITATION). This would reduce the problem of gross discrepancies between WorldClim and CCSM baseline conditions.

The maize yields were simulated using daily weather generated by Marksim and the WorldClim baseline data altered by the projected future climate monthly normals.  Aspects of perturbing the historical climate to derive future climate will need to be carefully justified in the write up.  

Question by Dave Lusch:  adding the difference between current and future monthly norms from different models to our baseline WorldClim is assuming that there will be no big difference in the pattern of climate in the future, eg no major alteration in seasonality or variability.  (yes, this is the case)

Question re masking out NE Kenya in the GCM data:  we need to justify the masking out that area when we publish it, eg. that it was blocked out based on a conservative estimate of growing season length for maize cultivation.  We need be consistent in that publication, and be consistent to mask out NE Kenya in all presented model results.  

INITIAL RESULTS? FROM COMPARING THE THREE GCMS, AND CCSM/GCM & RCM.  ADD THE MOST RELEVANT MAPS & WRITE RESULTS IN BULLETS.

