PRELIMINARY RESULTS OF A JANUARY SIMULATION
WITH AN IMPROVED VERSION OF THE GLAS MODEL

{(J. Shukla, Y. Sud, and E. Sabatino)

Several aspects of the weaknesses and strengths of winter and summer
simulations with the GLAS model are described in a recent paper by Halemet al.
(1979), which points out that one of the weaknesses of the model is its Tower
evaporation over the oceans. This, along with smoothing of orographx over
high mountain peaks, was suspected to be responsible for weaker amplitudes
of stationary waves in these simulations. We have introduced several modifi-
cations in the earlier version of the GLAS model. These were comprised of
modified boundary layer calculations which led to an improvement in the fields
of boundary layer fluxes and a stable calculation of surface temperature.
This parameterization is discussed in a paper by Sud and Abeles (1979). In
addition, the ground albedo over snow-ice covered surfaces of the earth are
prescribed from an analysis of satellite observation of Matson (1978) and
Rayner and Howarth (1977). This snow-ice data is combined with the bare
land albedos of Posey and Clapp (1964). Furthermore, the model has been
initialized for a long climate run by making the permanent ice depth equal to
3 meters and transient snow depth of 0-2 cm, depending upon its reflectivity.
Sea surface temperatures from a 2° x 2° GFDL data set were interpclated to
the 4° x 5° grid of the GLAS model. A1l the prescribed boundary conditions
are now interpolated on a daily basis.

Furthermore, as a resuit of detailed examination of the code and
the diagnostics of various calculations, a few additional modifications have
been made. These consist of the following: elimination of Shapiro-filter on
humidity field, maintaining conservations in strapping and unstrapping of
cloud layer in the model, calling short wave radiation every half hour while
maintaining long wave calls at 5-h frequency but with net radiative tempera-
ture modification to be made every half hour using the saved fluxes of long
wave radiation, changes for correction of radiative heating rates over the
mountains, and correcting a coding error in the interpolation of level-8
winds in the split-grid regions.

Preliminary results of first 31 days which consist of simulated
month of January (starting from the initial conditicns of 1 January 1975
from NMC analysis) are compared with the simulation with the earlier model
run of Halem et al. (1979) of which February simulation has been presented
in-their paper. Some basic fields which show an impact from these changes
are presented and compared with the earlier run.

Analysis of Results

An important result from these modifications was the improvement of
one of the most serious deficiencies in the model, i.e., the lower amplitude
of the stationary component of its general circulation. It is well known that
the stationary waves are forced by diabatic heating sources and orography.
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Since the earlier model produced an evaporation field which was significantly
less than the observed over the oceans {Charney et al., 1977), an improvement
in diabatic heating through increased boundary Tayer fluxes of evaporation
and sensible heating over the oceans was expected to improve the stationary
component of general circulation. This has happened in the new model
simulation.

The following results compare the modified model with its earlier
version. Figure captions (a) and (b) are used for the modified and earlier
model results, respectively. Figs. la and 1b show the sea level pressure
maps. Fig. Ta has better subtropical highs and a pronounced Siberian high.
Also, the Tow over the coast of Japan is much better defined and the sea level
pressure fields off the coast of Greenland have a better structure.

Figs. 2a and 2b show zonal plots of evaporation over the land and
oceans in the two simulations. Increased evaporation over the oceans and

~ lower evaporation over land in the modified model run are seen. This corrects

a well known weakness of the model. Figs. 3 and 4 show the zonally averaged
evaporation and precipitation fields. There is an increase 1in evaporation
and precipitation in the new model.

An analysis of amplitude of stationary component of circulation
geopotential height fields are presented. Tables la and 1b show the variance
of geopotential height fields at the mandatory pressure levels. The values
of variances for the new run compare well with the observations (as shown
in Table 1c) of Oort and Rasmusson (1971) and show a considerable improvement
over those of the old model shown in Table 1b. In Fig. 5 the plots of variance
of geopotential height fields at 500 mb are shown. The new model results are
in good agreement with observations. The peaks of variances in the baroclinic
regions improve by a factor of two over the old model.
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