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SPARC Reanalysis Intercomparison Project (S-RIP) 

• SPARC is one of the four core projects of the WCRP  
• S-RIP is one of the SPARC projects to: 

– compare all (or some of the newer) reanalysis datasets for various key 
diagnostics;  

– understand the causes of differences among reanalyses;  
– provide guidance on the appropriate usage of various reanalysis 

products; and  
– connect such activities with future improvements in the reanalysis 

products by establishing collaborative links between the reanalysis 
centres and the SPARC community.  

• S-RIP focuses on tropo-strato-lower mesospheres  
• S-RIP home page… http://s-rip.ees.hokudai.ac.jp/ 
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A quick overview of S-RIP.  I took this directly from the S-RIP web page.



SPARC Reanalysis Intercomparison Project 

• Chapters: 
– 1: Introduction 
– 2: Description of the Reanalysis Systems 
– 3: Climatology and Interannual Variability of Dynamical Variables 
– 4: Climatology and Interannual Variability of Ozone and Water Vapour 
– 5: Brewer–Dobson Circulation 
– 6: Stratosphere–Troposphere Coupling 
– 7: Extratropical Upper Troposphere and Lower Stratosphere 
– 8: Tropical Tropopause Layer 
– 9: Quasi-Biennial Oscillation and Tropical Variability 
– 10: Polar Processes 
– 11: Upper Stratosphere and Lower Mesosphere 
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A list of all the chapters in the S-RIP report.  If this is discussed earlier then go through this quickly.  This talk is derived from the work done for Chapter 3.



Chapter 3 

• 3: Climatology and Interannual Variability of 
Dynamical Variables 
– Use four most recent reanalyses to create a Reanalysis 

Ensemble Mean (REM) 
• CFSR 
• ERA-Interim 
• MERRA 
• JRA55 

– Concentrate on Temp, u, v, and vvel winds 
– Will present following conditions: 

• Monthly Means of REM (1981-2010) 
• Variability of the REM over 1981-2010 period 
• Monthly mean agreement of the ensemble members (for T and u) over 

this period 
• Time variation of the agreement of the ensemble members  
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Presents what has been done for Chapter 3, How to best intercompare multiple reanalyses.  Parameters discussed.  And what will be presented.



Reanalysis Characteristics 

• Reanalysis, resolution, and top level of model  
 
 
 
 
 
 
 

• Note:  
– Other reanalyses (JRA-25, ERA-40, NCEP R-1, NCEP R-2, and 

20CR) are also analyzed wrt. the REM in Chapter 3 but not shown in 
this talk  
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Dataset  Center Horizontal 
resolution 

Number of 
vertical 
levels  

Model top  

NCEP-CFSR NCEP T382  
(T574 for 2010-) 

L64 0.26 hPa  

MERRA  NASA (2/3)x(1/2)  L72  0.01 hPa  
ERA-Interim  ECMWF TL255  L60  0.1 hPa  
JRA-55  JMA TL319  L60  0.1 hPa  

   
   

    
   

Presenter
Presentation Notes
A quick reminder about the characteristics of the 4 reanalyses used to make the REM.  Note that the CFSR has the lowest top, while MERRA has the highest top.  This is important when discussing differences up at 2 and 1 mb.



January – Ensemble Mean and Variability 
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Presentation Notes
Ensemble January monthly mean 30 year climatology from the 4 reanalyses for Temps, zonal winds, meridional winds and vertical velocities.  The second row of figures are the st. dev. of the temps and zonal winds from 30 years of each ensemble mean January.  Note the higher variabitlity in the upper stratosphere and in the QBO/SAO region.  The zonal winds similarly have high variability about the jet core and in the QBO/SAO region.  Meridional winds  and Vvel show Hadley circulation patterns for January in the troposphere and large variability in NH polar region due to wave amplitudes.  Indicates convergence in upper strat in mid latitudes.



April – Ensemble Mean and Variability 
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Ensemble April monthly mean 30 year climatology from the 4 reanalyses for Temps, zonal winds, meridional winds and vertical velocities.  Temps have warmed in the NH and getting cold in the SH polar lats.  Temps and u winds show variability in QBO/SAO region.  Temps and winds also show variability of temps and winds in the NH polar regions as extent of NH winter circulation varies.  V and Vvel winds show Hadley cells centered over Eq.  And moderate variability in v winds in stratosphere.



July – Ensemble Mean and Variability 
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Presentation Notes
Ensemble July monthly mean 30 year climatology from the 4 reanalyses for Temps, zonal winds, meridional winds and vertical velocities.  The second row of figures are the st. dev. of the temps and zonal winds from 30 years of each ensemble mean July.  Note the higher variability in the upper stratosphere and in the QBO/SAO region.  The zonal winds similarly have high variability about the jet core and in the QBO/SAO region.  But not as great as NH January.  Meridional winds  and Vvel show Hadley circulation patterns for July in the troposphere and large variability in SH polar region due to wave amplitudes.  But not as great as NH January.  Indicates slight convergence in upper strat in SH mid latitudes.



October – Ensemble Mean and Variability 
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Ensemble October monthly mean 30 year climatology from the 4 reanalyses for Temps, zonal winds, meridional winds and vertical velocities.  The second row of figures are the st. dev. of the temps and zonal winds from 30 years of each ensemble mean October.  Temps are still cold in SH polar region with high variability.  Zonal winds also are strong as SH vortex stays intact until November.  Meridional winds show larger variability than April in polar strat regions.



REM Zonal Winds Features at Equator 
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In the tropics, we observe the SAO pattern in the monthly mean zonal winds.  The QBO patterns result from zonal winds anomalies from the climatological zonal mean.



Agreement of Members’ Temperature Decreases with Height 
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Up till now have focused upon climatological patterns derived from the four reanalyses.  Now want to focus on how much they agree or disagree about this climatology.  Here are Jan, Apr, Jul, Oct St Dev of the four members over the 30 years from 1000-1mb.  Shows that below 30 mb there is high agreement (less than 0.5K st dev) between the 4 reanalyses.  However, the stdev increases above 30mb and is greatest in Oct+Jan NH upper strat, Apr+July SH upper strat.  Plots also show that SH polar lats have greater disagreement than NH lats in mid/low stratosphere.  There is also some greater disagreement around 100 mb in the tropics.



Agreement of Members’ Zonal Wind Decreases in 
QBO and SAO Region 

12 
AMS Middle Atmosphere Meeting – January 4-8, 2015 

0 22  

1000  

1  

90S  90N  

Presenter
Presentation Notes
There is good agreement (stdev < 1m/s) at most latitude and levels except in the tropics.  The SAO region has greatest disagreement.



Individual Member Global Mean Temperature Anomaly 
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Now we look at agreement/disagreement of the Reanalyses over time.  Global (mostly tropics in weighting) temp anomalies show stream jumps (CFSR), TOVS to ATOVS transition (ERA-i).  Between 10-100 mb all 4 show El Chicon and Pinatubo temp reaction to volcanic aerosols.  Below 100mb the strong El Nino of 98 and 10 show up.  Above 10 mb very different transition of temps from 79 through 2013 with an overall cooling trend.



Temperature 

Zonal Winds 

Member Variability Over Time 
65S-90S 90N-65N 
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These plot show the variability of the 4 reanalyses over time in the NH and SH polar latitudes.  There is a general increase in agreement between 30 and 10 mb in NH, but continued if not increased variability above 3 mb.  SH temps show greater variability almost all the way down to 100 mb in early years.  Noticeable improvement after 2000.  NH zonal winds show greater agreement than temps.  SH zonal winds disagree above 20 mb.  Both hemispheres show improvement after 2000.  SH still showing greater disagreement than NH in last ten years.
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Amplitude of Annual Temperature Cycle 
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As seen in previous plots, there are differences in summer time max temps and winter time min temps.  These plots show the amplitude of the annual cycle with time fro 100-1 mb.  In the NH below 10 mb there is good agreement in the annual temperature cycles.  Above 10 mb shows ERA-I have larger amp in 2000’s than other 3.  CFSR and JRA having weaker temp ampin 1980’s.  CFSR has smaller temp amp above 2 mb.  Could be associated with low top compared to other 3 reanalyses.  SH plots show large disagreement in temp amplitudes below and above 10mb.  ERA-I show min amplitude between 10 and 5 mb from 79-2000.  Interesting thing is that SH polar temps have large amp down to lower strat, were as in NH the large temp amp occur in the upper strat.



Summary 
• An Ensemble mean of the four most recent reanalyses was generated 

over the 1981-2010 period. 
• Individual members of agree to within 1° in troposphere and lower 

stratosphere, but show increasing disagreement upward through the 
mid and upper stratosphere. 

• Greatest disagreements occur in the first 10 years, improve after 
2000. 

• This is a point of work for future reanalyses, i.e., to improve the 
agreement in the upper stratosphere, especially during the TOVS 
(SSU) period (1979-1998/2005)  

• Other S-RIP chapters will examine how fluxes and derivatives are 
affected by these disagreements  
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Take away from this presentation is that there is good agreement in the 4 reanalyses below 10 mb. But above, they disagree quite a lot.  This is a point of work for future reanalyses. i.e to improve the agreement in the upper stratosphere.  Especially during the TOVS (SSU) period.  Care should be taken in choosing a reanalysis for upper stratosphere studies.  Temps are much greater disagreement than the winds.  Other S-RIP chapters will examine how fluxes and derivatives are affected by these disagreements.



Any Time Left for Questions? 
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