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This document compiles the results from the SPARC DynVar survey that was distributed prior to the March 2008 planning workshop. If you listed a project on the survey, please verify that your project description is correct and try to make it more concise if possible. In addition, please check if your data requirements can be reconciled with those from other projects. If you offered to contribute data, please verify that your description is up to date. Neither the project descriptions or the offers to contribute data are understood to be binding commimtents.

Question on Analysis Projects

	Name
	Title
	Description
	Data requirements

	C. Bell, A. Scaife, S. Ineson, L. Gray
	The Possible Role of the Stratosphere in Mitigating the Effects of ENSO on Climate
	We investigate the hypothesis that a well resolved stratosphere provides important pathways for mitigating ENSO impacts on climate. We propose to use a combination of idealized and complex models, together with imposed/coupled-ocean SST to investigate this.
	Monthly-mean fields of: 3D T, u, v, Z; 2D EP-Flux(y,z) and its divergence; surface T, mslp, for example.

	P. Canziani
	Southern Hemisphere UT/LS Dynamic Climatology
	We are currently studying the dynamic climatology of the UT/LS at southern mid tio high latitudes. We are focusing on the causes of the polar vortex interannual variability includin g possible links with SST and lower tropopsheric baroclinicity.
	June and October daily and monthly PV fields between 340 and 600K

	A. Charlton-Perez
	Basic Characteristics and Climatology of major mid-winter stratospheric sudden warmings.
	We will repeat the analysis conducted in our study Charlton, Polvani et al. (J.Climate, 2007) which established a climatology and benchmarks for the simulation of SSWs by dynamical models. We will conduct this analysis in all flavours of model run, including those with low tops if this is possible. The aim is to establish both the performance of models in simulating SSWs, changes in relation to the representation of the ocean and making predictions about trends in SSW frequency and character over the 21st century.
	As standard for all model integrations, 2D daily fields of u,v and T at 10 and 100hPa between November and April.

	A. Charlton-Perez, L. Polvani, L. Gray
	Determining the behaviour of the polar vortex using potential vorticity diagnostics.
	Use non-zonal mean techniques to describe the structure and variability of the polar vortex via the stratospheric potential vorticity distribution. These techniques would include the elliptical diagnostics of Waugh and Randel and those recently described by Matthewman et al. This project would require a high data volume and non-standard output so it would be expected that only a few of the models would contribute data. However, the comparison of more novel techniques with the standard ones described in project 1 would be very interesting. The overall goal is to determine how state-of-the art GCMs represent the structure of the polar vortex and how this is influenced by model formulation (model top, ocean model, changes in climate forcings etc.).
	3D daily fields of PV on as many levels as possible in the Stratosphere or on model levels if accompanied by potential temperature.

	J. Cohen
	Stratosphere-Troposphere Coupling Index (STCI) in GCMs.
	We will investigate how well GCMs simulate the STCI and its regression on to SLP, height and wave activity three dimensional fields and compare with observations.
	October through February SLP, geopotential heights, winds and temperatures. We wish to compare low-top and high-top model versions.

	J. Cohen
	Surface boundary perturbation experiments
	We will investigate the possible influence of varying boundary conditions on the variability of the stratosphere.  Perturbed boundary conditions include SSTs, snow cover and sea ice.
	October through February geopotential heights, winds and temperatures. We wish to compare low-top and high-top model versions.

	E. Cordero
	Temperature trends in stratosphere and upper troposphere
	We would like to examine how sensitive trends in the stratosphere and upper troposphere are to the character of the stratospheric simulation and the structure of the ozone forcing.
	20th century simulations of temperature with multiple ensembles if possible.

	E. Cordero
	Longitudinal variations in ozone and the influence on wave propagation and wave reflection
	Simplified models and theoretical analysis both show that longitudinal variations in ozone can alter wave dissipation and wave transience and thus affect wave mean flow interaction.  Using theoretical considerations as a guide, we would like to investigate these processes in climate models to potentially better explain the relationship between changes in ozone and climate.
	Specially designed CCM simulations of short length would be required to elucidate this mechanism

	C. Fletcher
	Stratospheric control on the tropospheric circulation response to surface forcing
	We investigate how anomalies in the stratospheric zonal circulation can exert a control over the response to different imposed surface perturbations in climate models.
	October 1 to February 28 daily zonal mean 3d velocity, temperature and geopotential height fields each year. We wish to compare low-top and high-top model versions, as well as the response to different imposed forcings.

	E. Gerber (with L. Polvani and M. Baldwin)
	The time scales of stratospheric-tropospheric interactions.  (with L. M. Polvani, and possible collaboration with Scott Osprey and Mark Baldwin)
	We propose to analyze the time scales of the annular modes in the DynVar runs. In particular, we would like to focus on the connection between variability in the lower stratosphere and in the troposphere. How do such timescales vary in high and low top runs, and how are they related to the overall fidelity of the model; e.g. the frequency of sudden warming events. Does adequate representation of stratospheric variability improve the tropospheric variability?  In particular, high top - low top experiments may provide the opportunity to test whether increased variability in the stratosphere influences the time scales of variability in the troposphere.
	This work require daily zonally averaged geopotential height and zonal wind fields at all pressure levels.  It would be ideal to have output for all calendar days and all model years.

	E. Gerber (with L. Polvani and J. Alexander)
	Dynamical core - Full GCM intercomparison: The role of dynamics.
	Stratospheric-tropospheric coupling varies considerably between many of the most comprehensive GCMs, and also within a single given model when its stratospheric resolution is varied, as seen from high top - low top comparison experiments. Are these differences due primarily to differences in model physics and parameterizations, or differences in model dynamics?  We propose to investigate the role of dynamics by running a series of dynamical core integrations in parallel with more sophisticated model simulations.  We have developed an idealized forcing scheme that produces a well coupled stratospheric-tropospheric system with strong coupling and frequent stratospheric sudden warming (SSW) events. We propose to implement this forcing in the dynamical cores of the different modeling groups to compare their dynamics directly.  Do all cores produces the same coupling and variability, given the same forcing?  Then, for a given model, we propose to run parallel high top - low top integrations with the dynamical core, to

determine which changes in their behavior can be attributed to dynamics.  Likewise, the role of gravity wave parameterizations can be tested within the dynamical core in isolation from other model physics

and parameterizations.  Metrics for comparison include analysis of the time mean state and eddy heat and momentum transport, and analysis of the variability, including the frequency and fidelity of SSW events

and the coupling associated with the annular modes.
	This proposal requires access to the dynamical cores of the modeling groups.  Thus, rather than data, we need access to model codes.  We may also require assistance initially to compile and run the cores. Model runs could be completed locally in direct collaboration with the modeling groups, or more independently on our own.

	Nathan Gillett
	Sensitivity of Southern Annular Mode response to ozone to vertical resolution.
	Following similar analysis in CMIP3 models, we investigate whether the SAM response to stratospheric ozone depletion is sensitive to changes in model upper boundary height.
	Monthly mean geopotential height and temperature on pressure levels from 2th century simulations, and high and low top model versions

	Nathan Gillett
	Sensitivity of tropospheric climate and stratospheric climate to zonal asymmetries in ozone
	If some models are run with 3D ozone and others with 2D ozone, we will compare the stratospheric and tropospheric climate trends in each to attempt to determine the role of zonal asymmetries in ozone in forcing climate trends.
	Monthly mean geopotential height and temperature on pressure levels from 2th century simulations.

	L. Gray and S. Osprey
	Tropical Variability of the Stratosphere and its Impact on the Extratropics
	To better establish the influence of the tropical stratosphere on extratropical variability. Possible contexts will include the expression of QBO and Solar Cycle variability and their influence beyond the tropical stratosphere. The hypothesis is that the changing conditions of the tropical stratosphere in part control circulation changes beyond, via a modified Brewer-Dobson circulation (Holton-Tan)
	Monthly-mean fields of: 3D T, u, v, Z; 2D EP-Flux(y,z) and its divergence; Daily 2D(lon-lat) T, PV and selected pressure surfaces, for example.

	Steven Hardiman
	Effect of Eurasian snow variability on winter climate in GCMs
	We investigate why October snow fall over Eurasia does not influence December planetary waves in GCMs like it does in observations
	ONDJ monthly wind, temperature, geopotential height.  January SLP. October snow.

	Daniel Kirk-Davidoff
	Stratospheric influence on the 20th century expansion of the tropics.
	We compare the trend in the size of the meteorological tropics, as defined by the position of the subtropical jet maximum, or by the 1.5 PVU contour on the 350 K isentropic surface, in the high top and low top models.  Ideally we would have runs of high top models in which ozone (or CFCs for models with chemistry) is held at pre-1980’s levels, to disentangle the role of dynamics and chemistry in forcing changes in tropopause height and subtropical jet position.
	Daily U, V, T, Geopotential.

	Daniel Kirk-Davidoff
	Stratospheric influence on tropical tropopause height and saturation vapor pressure.
	We compare the trends in tropopause height, saturation vapor pressure and stratospheric water vapor between high and low-top models and among high-top models.    We will determine the  extent to which variability in tropopause height trends among the models depends on the index of refraction of the tropopause region for Rossby waves:  can we explain the variability of tropopause height predictions as a consequence of the variability of the overturning circulation of the stratosphere?
	Monthly mean Geopotential, U,V, T, UV, VT,   Q, gravity wave momentum tendency. 

	E. Manzini
	Stratospheric Variability and Climate Change
	Stratosphere in recent climate change and in short term climate (decadal time scales): Role of the stratosphere in the representation of troposphereic climate variability on seasonal to multi-decadal time scales.


	Daily geopotential height, temperature, wind fields. Monthly precipitation, seas surface temperature, each year. Selected comparison for low-top and high-top model versions.

	S. Osprey and L. Gray
	Annular Mode Variability and its Interpretation for Strat-Trop Studies
	We propose to investigate the expression of Annular Mode variability in models. Our hypothesis is that strong stratospheric events can impact tropospheric circulation. These events can be diagnosed using Annular Mode diagnostics. How well these are expressed in models is a measure of models ability to capture an aspect of strat-trop interaction.
	Daily geopotential height, temperature, wind fields. Monthly precipitation, seas surface temperature, each year. Selected comparison for low-top and high-top model versions.

	J. Perlwitz and N. Harnik
	Impact of planetary wave reflection on troposphere in climate models
	We propose to investigate the hypothesis that reflection of planetary waves is an important mechanism of troposphere-stratosphere coupling that influences the structure of tropospheric planetary waves.
	daily output of coefficients of planetary waves 1 and 2  determined with harmonic analysis  (or daily output of geopotential heights) at selected pressure levels: 500, 300, 100, 50, 30, 10, 5, 3, 1, daily vptp at 100 hPa, monthly zonal mean zonal wind and temperature

	A. Pogoreltsev
	Climatic and interannual variability of the dynamical regime of the middle atmosphere during the seasonal changes of the general circulation and effects in the upper atmosphere caused by these changes
	We investigate the climatic and interannual variability of planetary-wave activity in the stratosphere during spring-time transitions using reanalysis data and numerical modeling with the Middle and Upper Atmosphere Model (MUAM).
	NCEP/NCAR, UK Met Office, and ECMWF

	T. Reichler
	Stratospheric influences on tropospheric circulation.
	We investigate to what extent stratospheric circulation changes induced by ozone depletion and greenhouse gas increases contribute to the observed poleward shift of the jets, the expansion of the tropics, and the increase in the annular modes.
	Daily fields on pressure levels and at the surface. We wish to compare low-top and high –top models.

	T. Reichler
	Climate model performance metric
	In continuation of earlier work, we intend to develop an objective metric of model performance. The metric will be used to evaluate the ability of models to simulate observed climate over the past 50 years (1948-today). The metric can also be used to evaluate the sensitivity of tropospheric climate to stratospheric resolution. Aspects of mean climate, climate variability, and trends will be included in such a metric.
	Most likely, monthly mean data should be sufficient for this type of work.

	F. Sassi
	Influence of stratospheric circulation on the climate of the troposphere.


	I want to investigate the role of high-top models on the climate of the troposphere, using fully coupled simulations (ocean and sea-ice) 


	multi-decadal integrations


Stratospheric impact on the midlatitude jet and Hadley cell (in collaboration with Lorenzo Polvani)


Poleward expansion of the Hadley cell, which has been observed and predicted by IPCC models, is found to be strongly related with changes in the extratropical tropopause and the annular modes. Since stratospheric processes, such as SH ozone and NH polar vortex, are able to modify  the extratropical circulation, we suspect that there might be a significant relationship between the Hadley cell and stratospheric processes. This issue will be examined with simulation sets A and B (both low-top and high-top models with and without a prescribed stratospheric ozone forcing). Particularly, set B will be used for examining the stratospheric impact on the subtropical hydrology.

	
	3D (lat-lon-pressure) monthly-mean U, V, Theta, Geopotential height, 2D (lat-lon) monthly-mean Evaporation-Precipitation, 2D (lat-pressure) monthly-mean zonal-mean E-P flux


Is there any contribution by stratospheric processes to the temporal and spatial structure of the PNA and NAO? Although it has been found that the stratospheric sudden warming can modify the NAO, the general relationship between polar vortex and NAO is not yet clear. We suspect that a stronger variability of polar vortex in high-top model (comparing to low-top model) may result in a stronger variability in the  PNA and NAO by modifying  vertically propagating planetary-scale waves. It may also affect the spatial structure of the teleconnection pattern. These issues will be examined with simulation set A (both low-top and high-top models)  


2D (lat-lon) NDJFM *daily* 1000-hPa, 500-hPa, and 10-hPa Geopotential height & 3D (lat-lon-pressure) monthly-mean U, V, Theta, and Geopotential height

	

	D. Straus and C Stan
	Origin of Stratospheric Intra-Seasonal Variability
	We investigate the spatial and temporal structure of intra-seasonal variability in the stratosphere in a number of models, and compare them to ERA-40. One goal is to try to distinguish fluctuations that may be due to instability from those forced from below.
	Daily data (winds, height, temperature, and vertical velocity) at a number of stratospheric and tropospheric levels from long simulations (all seasons will be used).

	T. Woolings (with A. Charlton-Perez)
	Stratospheric involvement in blocking
	This project will investigate the involvement of the stratosphere in tropospheric blocking events. Blocking is a synoptic event in which the prevailing midlatitude westerlies are blocked by a persistent anticyclone, leading to dramatic changes in local weather. There are significant correlations between winter blocking and indices of the stratospheric polar vortex, so the first aim of this project is to

determine whether the observed link is reproduced in models with a realistic stratosphere. Blocking is generally underestimated by modern (low-top) GCMs, so the second aim is to compare low- and high-top models to determine if the occurrence of blocking is increased in GCMs which represent the stratosphere. The final aim is to investigate any changes in blocking activity under climate change in both the low- and high-top runs. The analysis will also determine changes in `high-latitude blocking', which corresponds to extreme negative phases of the NAO/NAM. 
	One daily instantaneous single-level field characterising the state of the polar vortex, such as PV at 850K or geopotential height at 10hpa. In addition data on a lower level, say geopotential height at 100hpa would be useful, but not essential. Also one daily single-level field to identify blocking. Potential temperature on the 2PVU potential vorticity surface is ideal, but geopotential height at some upper tropospheric level (~250hpa) is perhaps more realistic, and would be acceptable.

	S. Yoden
	Reproducibility of stratospheric sudden warming (SSW) events in the historical runs
	We investigate the reproducibility of stratospheric sudden events in the historical runs. I bet it will be very difficult to have correct hindcasts of the onsets of SSW events because of the high sensitivity of the time evolutions during the onset periods. I think this is one of the most difficult points in the study of climate variability and change in the stratospheric winter.
	Full set of winter data. Additional runs for some particular SSW events with multi-model grand ensembles will be very interesting


Question on Model Data Contributed
	Name
	Resolution
	Simulations
	Data format

	AMTRAC (J. Austin)
	Grid point 2x2.5 L72, coupled chemistry. IPCC AR4/5 vintage physics, high-top model, documented in Austin and Wilson, with chemistry improvements and extended vertical resolution.
	Control 1955, possibly 2000 x30 years each. Set A run, 2-3 realizations, 1955-2100 by the end of 2009. No mixed layer configuration of the model is currently available.
	Data available in netcdf format, but volume is huge.

	AM3 (J. Austin)
	Cubed Sphere, c. 150 km horizontal resolution, L48
	One with coupled chemistry and  some sort of ocean
	Netcdf

	Reading IGCM (A. Charlton-Perez)
	Spectral T42L20, original model used by Simmons and Hoskins, basic Polvani and Kushner variant of Held-Suarez physics.
	We would like to contribute to DynVar Ideal, as far as we are aware Lorenzo Polvani and Ed Gerber will produce an idealised prescription which should be used for idealised experiments.
	Data can be converted to NetCDF format as required.

	GFDL AM2, Hi-top and low-top (C. Fletcher)
	Finite-volume dynamical core, horizontal resolution 2.5x2 degrees, IPCC AR4 physics, high-top model has 48 levels and lid at 100km, low top model has 24 levels and top at 3 hPa, documented in Anderson 2004. ns)
	We plan to run numerous high and low-top simulations, each forced with different land/ocean surface forcings, with climatological SST/sea-ice concentration and fixed atmospheric composition. 
	Data available in NetCDF format only.

	Marco Giorgetta
	(MA)ECHAM5

The ECHAM5 GCM is used in two configurations: for the troposphere (“ECHAM5”, ptop=10hPa, ”low top”), and as middle atmosphere model (“MAECHAM5”, ptop=0.01hPa, “High top”). Spectral T63L31 and T63L47, (T63L31 version was used as atmospheric component of MPI-M model used for IPCC AR4 (Roeckner et al., 2006); T63L47 is a middle atmosphere configuration of the same model code (cf. Manzini et al., 2006 for a L39 version); L31 and L47 have the identical vertical levels between the surface and 100 hPa.

(These are the resolutions used for the work presented at the Santorini workshop. Other resolutions include a high vertical resolution grid allowing simulating the QBO).
	AMIP2 simulations (1979-1999) exists for both versions, provisional results were presented at the Santorini workshop in fall 2007. Further evaluation is necessary.
	Raw data are stored in GRIB format. Dynamical prognostic variables (vorticity, divergence, temperature, Log(surface pressure)) are stored in spectral components on model levels at 6 hourly intervals. Postprocessing usually includes: extraction of selected variables or computation of derived variables (u, v, Z, …), transformation to Gaussian lat/lon grid, interpolation to pressure levels, averaging in time,  writing in specified formats (GRIB, NetCDF, …), … .

	Macro Giorgetta
	(MA)ECHAM5/MPIOM. MPIOM is the primitive equations ocean GCM developed at MPI-M. It is coupled to the (MA)ECHAM5 AGCMs at a resolution of 1.5° and 40 levels (Jungclaus et al., 2006). ECHAM5/MPIOM at resolution T63L31/GR1.5L40 was used for IPCC AR4.
	
	GRIB, see above

	L. Gray
	Met Office Unified Model (6.1, …) Finite-Difference N96, semi-implicit, spectral gravity-wave scheme, high-top (L60, 0.01hPa), low-top (L38, 3hPa) documented in Johns et. al (2006).
	Tentatively, our plan is to provide data from a Simulation Set A run, 2-3 realizations, by the end of 2009, and possibly a control Set C run by mid-2010. No mixed layer configuration of the model is currently planned.


	Will endeavour to make the data CF compliant

	L. Gray
	IGCM (Idealised runs)
	Hoskins & Simmons spectral dynamical core

T31L26 resolution (1000-0.1hPa) - can go to T42 if required. Parameterised physical processes (convection, boundary layer schemes) Morcrette radiation Scheme. Slab Ocean Optional coupling to FASTOC chemistry scheme (Bourqui 2004)
	Will endeavour to make the data CF compliant.

	Paul Kushner
	GFDL AM2_HI. Grid 144 lon x 90 lat, 48 vertical levels, IPCC AR4 vintage physics, high-top model, documented in Anderson et al 2004.


	AMIP runs have been completed.
	Netcdf

	Elisa Manzini
	MAECHAM5 atmosphere general circulation model stand alone and coupled with OPA/NEMO ocean model. Spectral T63L95 for the atmospheric component.
	We plan to provide data from a Simulation Set A run, 2-3 realizations, by the end of 2009, and possibly a control Set C run by mid-2010.
	Data available in CF compliant format (possibly).

	T. Reichler
	GFDL AM3 (omsk, cubed sphere)

N45, L24 and L48 (both with parameterized non-orographic GWD).
	I plan to conduct simulations of type A (AMIP) and B (mixed-layer ocean).


	netcdf (not sure about CF compliant)

	T. Reichler
	GFDL AM2/3 (nalanda)

N45, L24 and L48 (both with parameterized non-orographic GWD)
	AMIP type time slice runs, each 40+ years long (some are much longer), different combinations of prescribed forcings (SSTs, CO2, O3).
	netcdf (not sure about CF compliant)

	F. Sassi
	WACCM and CAM. 1.9x2.5 grid point, 66 (26) vertical levels. Described in Garcia et al, 2007.
	Atmospheric model coupled to a mixed layer ocean for present day and 2xCO2 concentration. 50 years each simulation. Data will be made available in mid-2008.

Data format: NetCDF
	NetCDF


Question soliciting additional comments

	Cordero: Should climate modeling groups (not CCMs) be provided with ozone fields for their 20th century simulations so that they are consistent across the different models.  If not, then each modeling group should output their ozone fields so that groups can see exactly what these fields look like.  

I also wonder if some of the modeling groups should be running experiments where they vary the forcings (no ozone change, no volcanic change, solar etc.) and also vary the horizontal and vertical resolution all under one modeling regime. I’m concerned that we might again find ourselves with a group of models that give varying results that are challenging to compare to the CMIP3 models because of different configurations.  I say this because the climate modelers will really want strong proof that a good representation of the stratosphere is important to their tropospheric climate, so that single model tests might be a good component to this.  I also don’t think we can leave this to a single model, as different models might give different results.

Gerber: While I do not think the model output from our idealized model is worth contributing to the project, our model itself be useful for other modeling groups, as suggested in Project 2.

Gillett: (gravity wave drag aspect) Presumably this refers to non-orographic gravity waves. This rules out some models that use Rayleigh friction, e.g. HadSM3-L64, which I have used for earlier high-top, low-top comparisons.

Giorgetta: For IPCC AR5, we will work with a higher horizontal resolution, probably T85L47 for the atmosphere and 0.4° for the ocean. I will try to exploit this by adding additional DynVar relevant simulations. But this is work for late 2008 and 2009.

K. Sato: In our group (including Drs. Watanabe and Kawatani), dynamical characteristics are examined in the stratosphere and mesosphere using a gravity-wave resolving GCM (without any gravity wave parameterization). Our contribution is mostly for the SPARC gravity wave parameterization initiative. But we  now consider our next scope and possible collaboration with DynVar activities.

Waugh: I intend to use DynVar data and contribute analyses to the project, but at this stage I am not exactly sure what the analysis will be.  This will partly depend on what others are doing, and I hope to have a better idea after the workshop.




