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IntroductionIntroduction

•• We believe that diagnosis of drifts from and We believe that diagnosis of drifts from and 
differences with observations in short (< 10 days) differences with observations in short (< 10 days) 
integrations of a climate model initialized with integrations of a climate model initialized with 
numerical weather prediction analyses can reveal numerical weather prediction analyses can reveal 
a lot about the character of model errors and a lot about the character of model errors and 
potentially be an insightful way to interpret the potentially be an insightful way to interpret the 
errors in a model’s climateerrors in a model’s climate

•• This is because the errors are so large that they This is because the errors are so large that they 
can only be ascribed to errors in the climate model can only be ascribed to errors in the climate model 
(and generally the parameterized physics) rather (and generally the parameterized physics) rather 
than to errors in the analyses we use or our than to errors in the analyses we use or our 
omission of data assimilation techniques in the omission of data assimilation techniques in the 
production of our initial conditionsproduction of our initial conditions



IntroductionIntroduction

•• We believe that this approach will be useful in the We believe that this approach will be useful in the 
development process for the next NCAR model as development process for the next NCAR model as 
it can highlight important differences and it can highlight important differences and 
problems that result from sizable changes to the problems that result from sizable changes to the 
model’s constitutionmodel’s constitution



What will I show today?What will I show today?

•• Recently we have been analyzing tropical Recently we have been analyzing tropical 
variability during TOGAvariability during TOGA--COARE experiment in the COARE experiment in the 
Tropical Western Pacific (October 1992 Tropical Western Pacific (October 1992 –– February February 
1993)1993)

•• We performed 10 days integrations with the NCAR We performed 10 days integrations with the NCAR 
CAM3 starting every day at 00Z from the ERACAM3 starting every day at 00Z from the ERA--40 40 
reanalysesreanalyses

•• We have also performed integrations of the NCAR We have also performed integrations of the NCAR 
CAM3 with the modifications to the deep CAM3 with the modifications to the deep 
convection scheme of convection scheme of GuangGuang ZhangZhang



The Weather Forecast Error The Weather Forecast Error ISIS the Climate Error!the Climate Error!

Day 3 Precipitation Error Day 3 Precipitation Error 
for DJF 1992for DJF 1992--9393

DJF DJF ClimatologicalClimatological ErrorError



Thermodynamic DriftThermodynamic Drift
of Moist Static Energyof Moist Static Energy

Hour 12Hour 12--36 Forecasts 36 Forecasts 
from GCM and SCMfrom GCM and SCM AMIP July Climate for AMIP July Climate for TrukTruk

Day 3 SCM and GCM Day 3 SCM and GCM 
forecasts show the same forecasts show the same 
unrealistic profile of moist unrealistic profile of moist 
static energy that persists in static energy that persists in 
modelmodel’’s climate!s climate!

**hhmmhhmm



Precipitation at the IFAPrecipitation at the IFA

IFA observations

CAM3

CAM3 with Zhang Modifications



Tropical Precipitation VariabilityTropical Precipitation Variability

Satellite observations

CAM3

CAM3 with Zhang Modifications

Precipitation averaged over 5-
day intervals and averaged from 
5N to 5S between November 1992 
and February 1993



IntraseasonalIntraseasonal Variability in 200 Variability in 200 hPahPa Velocity PotentialVelocity Potential

ERA 40

Day 3 – CAM 3

Day 6 – CAM 3



200 200 hPahPa Velocity Potential With Zhang ModificationsVelocity Potential With Zhang Modifications

ERA 40

Day 3 – CAM 3 with Zhang Modifications

Day 6 – CAM 3 with Zhang Modifications



Moisture Variability at the IFAMoisture Variability at the IFA

ERA 40

Day 3 – CAM 3

Day 3 – CAM 3 with Zhang Modifications

IFA Obs



Moisture Variability at the IFAMoisture Variability at the IFA

ERA 40

Day 6 – CAM 3

Day 6 – CAM 3 with Zhang Modifications

IFA Obs



Zonal Wind Variability at the IFAZonal Wind Variability at the IFA

ERA 40

Day 3 – CAM 3

Day 3 – CAM 3 with Zhang Modifications

IFA Obs



Involvement in NCAR Model Development Process?Involvement in NCAR Model Development Process?

•• For major model changes under serious For major model changes under serious 
consideration for CAM4, we envision rerunning consideration for CAM4, we envision rerunning 
this case and our other documented cases to this case and our other documented cases to 
provide feedback to the model development provide feedback to the model development 
process. This is feasible for code changes that process. This is feasible for code changes that 
are checked in on the standard branches.are checked in on the standard branches.

•• We can also share our output for our standard We can also share our output for our standard 
cases with those want to perform more analysiscases with those want to perform more analysis

•• Other cases:Other cases:
-- ARM Oklahoma Summer 1997ARM Oklahoma Summer 1997
-- ARM Oklahoma March 2000ARM Oklahoma March 2000
-- ARM North Slope of Alaska October 2004ARM North Slope of Alaska October 2004
-- GCSS Pacific CrossGCSS Pacific Cross--sectionsection

•• We also will to provide this feedback to GFDLWe also will to provide this feedback to GFDL
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