
Observational “NDRA2” data (JJAS) NCEP/DOE AMIP-II 
reanalysis 12 GMT daily data  at 2.5x2.5 resolution.  To 
match Grotjahn (2011) 1979-1988 ‘training period’. 

CESM1 (“CCSM4”) data (JJAS) b40.20th.track1.1deg.012 
daily data at 12 GMT. Regridded to 2.5x2.5 resolution. 

  

Does the CESM Produce the Pattern Associated with California Extreme Heat? 

1. Introduction 
How well does the CESM reproduce the pattern 

associated with extreme hottest days for the 
California Central Valley (CV)?  

The CV is most agriculturally productive region in the 
world & home to 5 million people, extreme heat is an 
important concern. Daily model output are matched to 
target ensembles based on a successful pilot study 
(Grotjahn, 2011). The poster shows early results. 

2. Data Used 

1. This study was unfunded and completed 
under a short deadline (2 weeks). Greater 
confidence in the results would follow from 
several improvements. 

2.Several improvements to target ensembles 
& weighting in the pilot scheme are feasible. 
(Using EOFs, additional predictors, etc.) 

3.RCM downscaling unlikely to correct for 
such large scale pattern errors. 

8. Future work & comment 

  

 
 
 

3.  Review of large 
scale patterns 
Hottest day is when 
subsidence inversion 
strong & low & sea 
breeze blocked by 
SLP gradient. Large 
scale, highly-
significant patterns 
occur with CV 
extreme hottest days 
(Grotjahn and Faure 
2008). Two hottest 
days target anomaly 
patterns are used: 
700mb v, 850mb T.  

1.Make daily anomaly NDRA2 and CESM1 data. 
2.Project 850 hPa daily temperature anomaly pattern 

onto the target mean anomaly pattern (in Fig. 1). Do 
similar for meridional wind component at 700 hPa. 

3. Combine projections as in Grotjahn (2011) pilot 
scheme to predict normalized surface max T anomaly. 
 

5. Distribution of large scale pattern 
1. CESM & NDRA2 

projections indices. 
Surface Tmax 
observed is ‘3-stn’. 

2.CESM narrower 
range. (0.91 Std. 
Dev. vs 0.75) 

3.CESM has 
opposite skew. 

4.CESM too few 
hottest dates 

4. Procedures 

Figure 1. Top 4-panel chart: 
850mbT, 700mb ω, SLP, sfc 
wind (u shaded). Shading 
top 1.5%. Middle: target 
anomaly 850mb T. Bottom: 
target anomaly 700mb v. 

6. Tail of distribution 

7. Preliminary conclusions 
1. Pattern much too weak in CESM. CESM would not 

generate the hottest days adequately or often enough. 
2. With rescaling: the high tail of CESM data and durations of 

the hotter days is similar to observed results, but not low tail. 
3. Model even worse at missing trough passages (cool days) 

1. GPD fits for top 5 % (20yr) 
of .SfcOb v NDRA2 v CESM      
Scale:    0.25,   0.42,     0.37 
Shape: -0.17,  -0.25,    -0.11 

2.Durations of periods above 
thresholds. Similar to NDRA2 
and surface obs but only if 
CESM data rescaled 

Thanks to Gary Strand for providing access to the CESM data. 
Grotjahn, R (2011) Identifying Extreme Hottest Days from Large Scale 

Upper Air Data: a Pilot Scheme to find California Central Valley 
Summertime Maximum Surface Temperatures. Climate Dynamics 
DOI : 10.1007/s00382-011-0999-z 

Grotjahn, R. and Faure, G. (2008) Composite Maps of Extraordinary 
Weather Events in the Sacramento California, Region. Weather and 
Forecasting. 23:313-335.  
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Figure 3. Left, full range histograms; CESM too little 
variation & reversed skew. Right, top 1% of NDRA2 
(solid) compared to CESM1 (hatched) coefficients of 
hottest days upper air pattern index. Larger index = 
hotter day; CESM has too few (9 vs 24 dates) 
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Figure 2. Above: Return periods & high 
tail of top 5% of  surface obs (top), top 
5% of NDRA2 (middle) and  top 5% of 
CESM (bottom) indices. Below: 
Duration (days) above threshold. Too 
small in CESM raw data, better if 
use individual top 5% (=‘rescaled’).  
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