IPILPS Phase 1 Experiments

20 January 2005

Dear Friends,

    I write on behalf of myself and Ann Henderson-Sellers about IPILPS, a new PILPS experiment.  This email contains the IPILPS Experimental plan, for which we seek participant interest.  This plan has been reviewed by several groups with isotope-enabled land surface schemes.  Our aim is also to help people to incorporate isotopes into their land surface schemes.  All comments are welcome and will be considered for inclusion in updates of these Plans; please send comments to me as they come to mind.  Many thanks!

Yours sincerely,

Dr Matt Fischer

IPILPS EXPERIMENTAL PLAN:

1.0  Introduction


IPILPS was approved by the GEWEX Land-Atmosphere System Study (GLASS) in September 2004.  IPILPS' first stage will focus on the stable water isotopes H218O and 1H2H16O.  The goals of IPILPS are to (i) offer a framework for inter-comparison of isotope-enabled land surface schemes (ILSS) and (ii) encourage improvement of these schemes by evaluation against high quality (isotope) observations.

A website has been established which contains information about the project goals, history, information about the modelling sites, examples of model forcing data and simulation output (the latter to be used for model intercomparison).  The website will be regularly updated throughout the project, and provide facilities for communication and interactively assessing model simulations.  The website address is:

http://www.cic.mq.edu.au/ipilps1

2.0 Projected Timeline

--  Distribute IPILPS Phase 1 plan and call for participants (19/01/05) (now!)

--  Responses to IPILPS Phase 1 plan due 10/02/05

--  Run IPILPS Phase 1 experiments (10/02/05 - 10/04/05).  There will also be website management of ILSS simulations from participants.  Submission of at least some simulation results is expected before the proposed workshop

--  Inaugural IPILPS Workshop (18/04/05 - 22/04/05).  We would be pleased to hear now if you are available to, and interested in, attending this meeting here in Sydney.

3.0  IPILPS Phase 1 Experiment Draft

The current plan is to undertake IPILPS ILSS’ evaluation in two stages - each with two parts:

(i)   spin-up and conservation check simulations: 

    (a)  gross water and energy

    (b)  stable water isotopologues (SWIs) H218O, HDO, H216O

(ii)  comparison and evaluation with observations

    (a)  monthly means and annual cycles

    (b)  diurnally resolved simulations

(Model output file naming and other conventions, for these experiments, is discussed below). 

Equilibration Experiment (EQY1)
Gross fluxes (initialise water reservoirs including snow at half capacity, all water isotope reservoirs at VSMOW*, and all temperatures at the supplied annual mean surface air temperature - see website)
· Year 1 forcing applied over as many repeated years as required

(Note forcing data are discussed below).

· Goal (a): setup and equilibration to ensure basic water (gross) and energy conservation and plausible results.

· Goal (b): determination of spin-up times and trajectories for SWIs, once the gross water mean state is confirmed as conserving.
*VSMOW:       HH18O         HD16O

  Mass Ratio:    2.228E-3       3.29E-4 

  Molar Ratio:   2005.2E-6    311.5e-4
Basin & Site Scale Comparison (and ultimately Evaluation) (BC24)

· Years 2 to 4 forcing applied sequentially from conditions achieved after EQY1 in (i).

· Goals: site-specific diurnal comparison (& evaluation if any observational data exist) and monthly mean basin-scale comparison (& evaluation – say against observations from GNIP and GNIR?).  

[for Phase 1 these will only be site/point simulations, that is, distributed/basin evaluations are in Phase 2.]

4.0  Intercomparison Locations

Although the main aim of IPILPS Phase 1 is ILSS simulations' intercomparison, sites for simulation have been selected which cover a range of climatologies, and for which there are high resolution meteorological and some isotopic data available.  We welcome additional suggestions:

(i)  Mid-latitude (deciduous) grass/woods, Munich 48°N 11°E

(ii)  Tropical (evergreen) rainforest, Manaus 3°S 60°W

(iii)  Mid-latitude eucalypt (evergreen) forest, Tumbarumba 35°S 148°E

A general description of the geoecology and climatology of each location is provided on the IPILPS website.

5.0  Data Protocols

5.1  ALMA (http://www.lmd.jussieu.fr/~polcher/ALMA/)

    --  We will be using the ALMA Convention 3 for variable names, units and signs:

    http://www.lmd.jussieu.fr/~polcher/ALMA/convention_3.html

    --  We will be using the 'Traditional' format for model output:

    http://www.lmd.jussieu.fr/~polcher/ALMA/convention_output_3.html

Many variables (especially isotopic ratios) do not have existing ALMA conventions.  Hence, we have extended the ALMA conventions (ALMA convention 4?), to include new variable names. Some of these new variable names are based on the NCEP/NCAR Reanalysis data conventions: http://www.cdc.noaa.gov/cdc/data.ncep.reanalysis.html.

Model output which is not in ALMA convention 4 will not be accepted.  We have summarised all the ALMA information needed for IPILPS here.

5.2  Data distribution and return

    Forcing data for the models will be distributed in NetCDF format.  If your ILSS doesn't read NetCDF files, then look at the routines provided on the ALMA website for reading NetCDF:

http://www.lmd.jussieu.fr/~polcher/ALMA/alma_bazar.html.

    We expect ILSS simulation output to be returned in NetCDF format (results not returned in this format will not be able to be processed).  Again, look at the ALMA website (above address) for routines if your model doesn't presently use this output.  We will have an interactive website running, to which model output data can be uploaded (the website will interactively perform some data consistency checks, such as ALMA compliance).  There is also a FORTRAN template on the IPILPS website which may help in the generation of NetCDF output.

5.3  Quality assurance

The IPILPS website will also interactively run a set of ILSS water and energy conservation checks.  Results will be shared immediately with individual model owners.

5.4  Time and timestep

The ILSS forcing variables will be provided at a timestep of 15 minutes, and the simulation output variables are required with a time resolution of 1 hour.

We will be using the NetCDF time convention 'Computer time' (that is, one year is 12 months of 30 days; since the aim here is to simulate climatology and not to simulate observational years).  Hence the time unit in the NetCDF files will be from New Year's midnight, and in 15 minute timesteps thereafter (for the forcing data) and 1 hour timesteps thereafter (for the simulation output).  NetCDF time conventions are discussed here:

http://www.unidata.ucar.edu/packages/netcdf/faq.html#time

5.5  File naming conventions

The file naming convention will be similar to that used in previous PILPS experiments.  All model results for a single run at a single site will be returned as a single file with the name: [modelname]_[simulation]_[location]_IPILPS1.nc

The [modelname] will be a model identifier unique to each model.  The [simulation] will indicate which experiment (or simulation) is contained in the file.  The identifier description will be available on the IPILPS website.  An example is:

ISOLSM_EQY1_MUNICH_IPILPS1.nc

6.0  Model Forcing and Model Output

6.1  Time invariant surface properties

A list of the time-invariant surface properties we believe likely to be needed for each model location (such as vegetation type specifications and soil property specifications)  are provided on the website. If your ILSS requires additional time-invariant surface properties please contact us asap

6.2  Model forcing

Table 1 (below) contains ~20 forcing variables that we believe will be common to ILSSs.  If your ILSS requires additional forcing variables please contact us.

The forcing data for IPILPS Phase 1 experiments are being provided by a Regional Isotope Model (REMOiso:

http://lgge.obs.ujf-grenoble.fr/~sturm/REMOiso/PhD_index.htm).  The forcing data will consist of 4 years of data at 15 minute intervals.  If your ILSS operates at a different temporal resolution, we may be able to offer either or both interpolation or averaging of these forcing data for participants. If you are likely to require this please let us know asap.

Unfortunately, we cannot obtain separate streams of direct and diffuse solar radiation at the surface nor obtain the visual (VIS) and near-infrared (NIR) proportions of the downward shortwave radiation (from REMOiso).  For the VIS/NIR we will use a 50:50 split of downward shortwave radiation (in W m-2).  In the absence of information from REMOiso on the partitioning between diffuse and direct irradiance, we have elected to split the global irradiance as 30% diffuse 70% direct for all situations. Under clear skies diffuse radiation comprises around 10% of the global irradiance and, even for very cloud locations such as the Antarctic coast, the fraction of total global irradiance present as diffuse radiation is less than 50%.  Although this strategy limits the testing of some of the model space (notably 100% diffuse under completely cloud skies) it seems prudent to avoid the introduction of another set of variables and parameters associated with empirical schemes for derivation of diffuse and direct irradiance  (i.e. participants will need to split SWdown 50/50 if they require VIS and NIR or 30/70 if they require diffuse/direct, or both).  In addition, in obtaining the radiation data from REMOiso, it was noticed that there were hourly discontinuities in the data.  Hence, the downward shortwave and longwave radiation have been smoothed using a uniform weighted filter with a window width of 2 hours.

Note also that in the forcing data, the bottom layer of the atmosphere is sigma level = 0.9922814815. We are also interested in hearing about any requirement for the specification of atmospheric CO2 isotopologue forcing.

6.3  Simulation  outputs

Table 2 (below) contains ~40 output variables which will serve as the basis for the IPILPS ILSS simulations' intercomparison.  If you have further suggestions, please contact us asap with additional variables and some explanation of their value to the wider community.

Please note that: (i) the 'root zone' is defined in ALMA as the soil water layers that are accessed by plants for transpiration; (ii) all the water measures are in mass terms;  (iii) if any participating ILSSs will not be able to supply all the output we need to receive in that field, in that case use a missing value = 1e30 in the respective field.

7.0  Model Parameters

We shall provide a list of first order constraints for model parameters, to ensure that all models use similar values for common parameters (see IPILPS website).

8.0  Factorial Assessment

An additional part of IPILPS is to investigate ILSS sensitivity.  Adding isotopes to existing codes for land-atmosphere exchanges of energy, water and mass will increase their complexity. Two fundamental questions to be addressed by IPILPS are: (i) how much more complex must LSSs be made in order to represent isotopic fluxes correctly and (ii) can correct simulation of isotopic fluxes direct the reduction of complexity? 

Factorial experiments are a powerful means of assessing the importance of particular

parameters and combinations of parameters to the outcomes of processes (Henderson-Sellers, 1993; Rivers and Lynch, 2004). IPILPS will use a factorial methodology to evaluate and rank the LSS parameters that have the most impact on SWI exchanges with the atmosphere and pools at the terrestrial surface. The factorial experiments will follow Henderson-Sellers (1993) focussing on the monthly and diurnal isotopic fluxes. The aim will be to determine the degree of LSS complexity required for ‘adequate’ isotopic simulation.

Goal: determination of most important LSS factors for isotopic prediction.

9.0  References

A. Henderson-Sellers.  1993.  A factorial assessment of the sensitivity of the BATS land-surface parameterization scheme.  Journal of Climate, 6, 227-247.

A. R. Rivers and A. H. Lynch.  2004.  On the influence of land cover on early Holocene climate in northern latitudes.  Journal of Geophysical Research, 109, D21114.

10.0  Tables

TABLE 1




MODEL FORCING




Definition
ALMA




Name
Units
+ Sign***

large-scale precipitation rate (H216O)
**PRECL16
kg m-2s-1 
Downward

convective precipitation rate (H216O)
**PRECC16
kg m-2s-1 
Downward

atm bottom level**** temperature
Tair
K
N/A

downward shortwave rad onto surface
SWdown
W m-2 
Downward

downward longwave rad onto surface
LWdown
W m-2 
Downward

atm bottom level specific humidity (H216O)
Qair
kg kg-1 
N/A

atm bottom level zonal wind
Wind_E
m s-1 
Eastward

atm bottom level meridional wind
Wind_N
m s-1 
Northward

atm surface pressure
Psurf
Pa
N/A

energy of precipitation
Qrain
W m-2
Downward

large-scale Precipitation H218O
**PRECL18
kg m-2s-1 
Downward

large-scale Precipitation HDO
**PRECLD
kg m-2s-1 
Downward

convective Precipitation H218O
**PRECC18
kg m-2s-1 
Downward

convective Precipitation HDO
**PRECCD
kg m-2s-1 
Downward

specific humidity H218O
**Qair18
kg kg-1 
N/A

specific humidity HDO
**QairD
kg kg-1 
N/A

large-scale snow H216O
**SNOWL16
kg m-2s-1 
Downward

large-scale snow H218O
**SNOWL18
kg m-2s-1 
Downward

large-scale snow HDO
**SNOWLD
kg m-2s-1 
Downward

convective snow H216O
**SNOWC16
kg m-2s-1 
Downward

convective snow H218O
**SNOWC18
kg m-2s-1 
Downward

convective snow HDO
**SNOWCD
kg m-2s-1 
Downward






*  ALMA does not use so many solar radiation categories, NCEP Reanalysis names used instead




** ALMA does not have an isotope convention, new conventions suggested




*** ALMA has two sign conventions: I adopt the first here ('Traditional')




**** bottom level = first REMOiso Grid Box, Sigma level = 0.9922814815 

TABLE 2




MODEL OUTPUTS
IPILPS



Definition
ALMA




Name
Units
+ Sign

Evapotranspiration amount (total)
Evap
kg m-2s-1 
Upward

Root zone1 drainage 
*Qrz
kg m-2s-1 
Out of Grid Cell

Snow melt
Qsm
kg m-2s-1 
Solid to Liquid

Total interception storage on the canopy
CanopInt
kg m-2 
N/A

Total root-zone soil water
Rootmoist
kg m-2 
N/A

Soil moisture (liquid or frozen) in each of all soil layers2 
Soilmoist
kg m-2 
N/A

Snow pack
SWE
kg m-2 
N/A

Effective radiative temperature
RadT
K
N/A

Canopy temperature, if present.
VegT
K
N/A

Depth averaged temperature for each of all soil layers
SoilTemp
K
N/A

Depth averaged temperature for the root zone
*RzT
K
N/A

Absorbed solar radiation
Qg
W m-2 
Downward






Net radiation
Xnet
W m-2 
Downward

(Incoming solar radiation) - (outgoing SW radiation) 
SWnet
W m-2 
Downward

(Incident LW radiation) - (outgoing LW radiation)
LWnet
W m-2 
Downward

Latent heat flux
Qle
W m-2 
Upward

Sensible heat flux
Qh
W m-2 
Upward

Surface albedo
Albedo
%
N/A

Canopy transpiration
Tveg
kg m-2s-1 
Upward

Canopy evaporation
Ecanop
kg m-2s-1 
Upward

Ground evaporation
Esoil
kg m-2s-1 
Upward






Soil water (in each of all soil layers)
*H2OSOI
kg m-2
N/A

H218O water (in each of all soil layers)
*H18SOI
kg m-2
N/A

HDO water (in each of all soil layers)
*HDOSOI
kg m-2
N/A

H218O Canopy Vapour
*RCANV18
mol mol-1 
N/A

HDO Canopy Vapour
*RCANVD
mol mol-1 
N/A

H218O Canopy Transpiration
*QVEGT18
kg m-2s-1 
Upward

HDO Canopy Transpiration
*QVEGTD
kg m-2s-1 
Upward

H218O Canopy evaporation
*QVEGE18
kg m-2s-1 
Upward

HDO Canopy evaporation
*QVEGED
kg m-2s-1 
Upward

H218O Ground evaporation
*QSOIL18
kg m-2s-1 
Upward

HDO Ground evaporation
*QSOILD
kg m-2s-1 
Upward

Surface Runoff
Qs
kg m-2s-1 
Out of Grid Cell

H218O Surface Runoff
*Qs18
kg m-2s-1 
Out of Grid Cell

HDO Surface Runoff
*QsD
kg m-2s-1 
Out of Grid Cell

Subsurface Runoff (in each of all soil layers)
Qsb
kg m-2s-1 
Out of Grid Cell

H218O Subsurface Runoff (in each of all soil layers)
*Qsb18
kg m-2s-1 
Out of Grid Cell

HDO Subsurface Runoff (in each of all soil layers)
*QsbD
kg m-2s-1 
Out of Grid Cell

* new ALMA variables




1 'Root zone' in ALMA is the total soil moisture available for transpiration




2 We require the number and depth of all soil layers used in your ILSS 
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