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Appendix 2:
Recipe for Obtaining and Applying the AMIP 11 Boundary Condition Data Sets

The AMIP Il SST and seaice concentration boundary conditions should be
specified such that the monthly means computed from the model output precisely agree
with the observations as given by Fiorino (1997). There are severa ways to assure
agreement, but for models relying on linear interpolation between monthly values, we
strongly recommend that PCMDI be asked to prepare the data sets at the resolution
appropriate for each model, not the origina 1° by 1° resolution. The following
procedure should be followed (but for those electing to ignore this recommendation, the
next best alternative is to obtain the boundary condition mid-month data sets on the 1° by
1° grid: see http://www-pcmdi.linl.gov/ AMIP2EXPDSN/BCS/amipbc_dwnld.html and
proceed as explained in Section 5).

To request the mid-month boundary condition data sets, please fill out the form
found at http://www-pcmdi.lInl.gov/AMIP2EXPDSN/BCS/amip_grid.html (or send an e-
mail message to taylor13@lInl.gov), answering the following questions:

 What is your model’s grid structure? (sample answer: T42 spherical harmonic
Gaussian grid with a longitude/latitude resolution of 128x64 and with the first
longitude grid point, i.e., the center of the first grid box) located at 0° east, and with
thefirst latitude grid point at -87.8638°.)

» Does your model accommodate fractional land coverage in individua grid cells, or
doesit use a"binary" land/sea mask?

» Do you want PCMDI to create an objectively constructed land/sea mask for your grid
or do you prefer to use your own land/sea mask? If you plan to rely on your own
land/sea mask, please send either an ascii file containing the land fraction (expressed
as a percentage) for each grid cell or afile containing the same information written by
a PCMDI output subroutine called LATS (see http://www-pcmdi.lInl.gov/software/
lats/). If you send an ascii file with the land percentage data, please put it in the
following format:

wite(*,' (a80)’) nane
wite(*, (2i5)") ii, jj
wite(*,’(10f8.3)") ((sftl(i,j), i=1,ii), j=1,jj)

where "nane" should be a string containing information that identifies the modeling
group and moddl (e.g., "NCAR ccm3"), "ii " and "jj " are the longitude and latitude
dimensions, respectively, and "sft1" is an array containing the percent land in each
grid cell (0.000 or 100.000 for models without fractional coverage). The first
longitude in the array, sft 1, should coincide with the Greenwich meridian (or the first
grid point to the east of the Greenwich meridian if there if no grid point coincides with
0°), and longitudes should be stored from west to east. Latitudes should be stored
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from south to north. A note should be sent to PCMDI (taylor13@lInl.gov) indicating
how your land/sea mask data can be retrieved (e.g., provide an anonymous ftp
address).

Which of the following file types do you prefer for the data sets that you will receive
from PCMDI: netcdf (COARDS compatible), grib, drs, or ascii? If netcdf or grib files
are requested, they will be written with the LATS output subroutine (see http://www-
pcmdi.lInl.gov/software/latsy). In ascii output files, grid cells that are entirely land will
have a sea-ice concentration of 0.0 and an SST value of 0.0. In all other types of
output files, the valuesin these cells will be set to 1.0e20.

You will be notified when the data sets appropriate for your model’s grid have

been prepared and placed on anonymous ftp. (This should take only a few days.) The
following fileswill be found:

SST and sea-ice concentration mid-month boundary condition data (for the AMIP
period and the preceeding year: January 1978 - March 1996).

SST and sea-ice concentration mid-month boundary condition climatology based on
the period January 1979 - February 1996.

SST and sea-ice concentration observed monthly-mean data (for model verification
from January 1979 - February 1996).

SST and sea-ice concentration observed climatological monthly-mean data based on
the period January 1979 - February 1996.

Objectively constructed land/sea mask or percentage land in each grid cell (if
requested).

A "readme” file will accompany the data with a full explanation of how to read

the data, along with a sample FORTRAN code segment for reading the data.

In applying the boundary condition datain AMIP Il simulations, you should:
Read in monthly SST and sea-ice concentration mid-month boundary condition data.

Interpolate linearly in time every model time-step (or at least once each day) between
the appropriate mid-month values. (Note that we have found that interpolating once
each day, rather than continuously, introduces errors in the monthly mean that are quite
small: for SST, maximum errors of less than 0.01 K, and for sea-ice concentration,
maximum errors of less than 0.1%).

For SSTs "clip" the data, if necessary, by applying the filter T = max(T, 271.38) to
prevent temperatures below freezing. For sea-ice concentration, "clip" the data, if
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necessary, by applying the filter C = max[min(C, 100.0), 0.0] to prevent concentrations
less than 0% or greater than 100%. All "clipping” should be done after interpolating in
time. Note that we have generated the mid-month values such that if this algorithm is
followed, the correct monthly means will result.

For models with grid cells that are either completely sea-ice covered or completely ice
free (i.e., models without fractional sea-ice coverage) use a threshold value of 50% to
determine whether or not seaiceis present. Do this test after interpolating in time. It
Is not recommended that aflag in the SST data set (such as the value -1.8 °C) be used
to determine whether or not seaice is present (as has been historically the practice in
some models). This may therefore require some groups to modify their computer
codes to read in the monthly sea-ice concentration data set in addition to the SSTs.

A suggested spin-up procedureis as follows:

Simulate severa years under the climatological boundary condition data set (supplied
by PCMDI) until initial transients become acceptably small.

Simulate one year (1978) under an artificially generated boundary condition data set
(supplied by PCMDI), with anomalies that are initially zero, but gradually approach
the monthly anomalies observed in December 1978 (the first month with adequate
global data).
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Appendix 3: Table of Mid-Month Dates and Times

Non-Leap Y ear Leap Year

Month  Time/Date Day* Time/Date Day*
January 127/16 155 127/16 155
February 00z/15 45.0 127/15 45.5
March 127/16 74.5 127/16 75.5
April 00Z/15 105.0 00Z/15 106.0
May 127/16 135.5 127/16 136.5
June 00Zz/15 166.0 00z/15 167.0
July 127/16 196.5 127/16 197.5
August 127/16 227.5 127/16 228.5
September 00Zz/15 258.0 00Z/15 259.0
October 127/16 288.5 127/16 289.5
November 00Z/15 319.0 00z/15 320.0
December 127/16 349.5 127/16 350.5

*Number of days following 00Z January 1.

23



REFERENCES

Cuming, M.J. and B.A. Hawkins, 1981: TERDAT: The FNOC system for terrain data
extraction and processing. Technical Report M1l Project M-254 (Second Edition).
Prepared for the Fleet Numerical Oceanography Center (Monterey, CA).
Published by Meteorology International Incorporated.

Gates, W.L., 1992: The Atmospheric Model Intercomparison Project. Bull. Amer. Meteor.
Soc., 73, 1962-1970.

Gates, W.L., J.S. Boyle, C. Covey, C.G. Dease, C.M. Doutriaux, R.S. Drach, M. Fiorino,
P.J. Gleckler, J.J. Hnilo, SM. Marlais, T.J. Phillips, G.L. Potter, B.D. Santer,
K.R. Sperber, K.E. Taylor, and D.N. Williams, 1999: An overview of the results
of the Atmospheric Model Intercomparison Project (AMIP 1). Bull. Amer. Meteor.
Soc., 80, 29-55.

Fiorino, M, 1997: AMIP Il sea surface temperature and sea ice concentration
observations. http://www-pcmdi.lInl.gov/amip/AMIP2EXPDSN/BCS_OBS/
amip2_bcs.htm.

Harzallah, A., and R. Sadourny, 1995: Internal versus SST-forced atmospheric variability
as simulated by an atmospheric general circulation model. J. Clim., 8, 474-495.

Sheng, J., and F. Zwiers, 1998: An improved scheme for time-dependent boundary
conditions in atmospheric general circulation models. Clim. Dynam., 14, 609-613.

Taylor, K.E., and C. Doutriaux, 2000: An objective method for generating land/sea masks
for usein GCM simulations. PCMDI Report No 58, 16 pp.

24



