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1 INTRODUCTION

In the 2008-2010 time frame, a new mete-
orological satellite system will become op-
erational. This new system, called the Na-
tional Polar-OrbitingOperational Environ-
mental Satellite System (NPOESS) [2], is
the result of the convergence of the U.S.
civilian (POES) and the Department of De-
fense (DMSP) polar-orbiting satellite sys-
tems. NPOESS will be comprised of at
least three spacecraft in sun-synchronous
orbit, each carrying a suite of instruments
representing the next generation of me-
teorological remote sensors. The design
speci�cations for the sensors and data-
processing algorithms include spatial res-
olutions and accuracies for each physical
quantity reported. These speci�cations
represent an improvement in quality and
quantity over the data currently available
for operational weather forecasting.

The impact of a proposed observing
system on weather forecasting can be eval-
uated by an observing-system simulation
experiment (OSSE) [1]. In such an exper-
iment the observing system data is sim-
ulated by appropriate quantities derived
from the results of a numerical weather pre-
diction model, chosen to serve as a nature
run. Then an independent forecast model
is used to make weather predictions both
with and without the simulated observa-
tions. The results are compared to assess
the overall impact of the new observing sys-
tem.

2 METHODOLOGY

In the present study the simulated ob-
servations are based on the Mesoscale
Atmospheric Simulation System (MASS)
model [3], [4] created and run for an
Air Force Combat and Climatology Center
project. Model results pertaining to a 30-
day period in 1982 over the Korean penin-
sula are sampled to simulate NPOESS data
and soundings at World Meteorological Or-
ganization (WMO) locations. The simu-
lated NPOESS data has a horizontal res-
olution of approximately 18.5km for tem-
perature and dew point temperature and
a horizontal resolution of 50km for winds.
The vertical resolutions are �ner than the
MM5 grid used.

The MM5 version 3 is used to generate
forecasts using NCEP analyses with and
without the enhancement of NPOESS sim-
ulated data. The MM5 is implemented in
a way that is consistent with its use by the
Air Force Weather Agency so as to focus
on potential bene�ts of NPOESS to cur-
rent Air Force weather prediction opera-
tions. The MM5 calculations are on two,
nested grids, covering a 1500 by 1500km
region centered on the Korean peninsula.
The inner grid has a 10km horizontal reso-
lution and 21 vertical levels.

Two assimilation runs are made with
the MM5 for the 30-day experiment period
to produce �elds enhanced only by WMO
data and those enhanced by both NPOESS
and WMO data. In both cases the sim-
ulated observations in
uence the calcula-
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tions through little r and four-dimensional
data assimilation (observational analysis).
For simplicity, observational data is used at
a single, �xed time each day, even though
NPOESS will likely provide data three
times a day. These results are used to ini-
tialize 6, 12, and 24-hour forecasts, which
are then compared to the nature run.

3 RESULTS AND DISCUSSION

A comparison of the assimilation runs and
the nature run shows that the addition of
simulated NPOESS data brings the �elds
closer to the nature run, as expected. How-
ever, the di�erences between the two as-
similation runs are small in comparison to
the di�erences between the nature run and
either assimilation run. This is attributed
to several factors, including the use of only
one observation time each day. In addi-
tion, some of the MASS model data is sus-
pect, such as small-scale temperature 
uc-
tuations (that are not maintained by the
MM5). Also, the time and location cho-
sen for the experiment coincided with an
El Nino year and a Monsoonal transition
period, making mesoscale modeling espe-
cially challenging. It is noted that certain
quantities, such as mid-level temperatures,
are nudged more successfully than others,
such as dew point temperature.

The MM5 forecasts initialized by the
assimilation runs diverge further from the
MASS model (the nature run). Certain
forecast quantities show that errors (rela-
tive to nature run) are signi�cantly reduced
when NPOESS simulated data is used.
For example, 500mb temperature accura-
cies are signi�cantly improved for three and
six-hour forecasts, and only marginally im-
proved for longer forecasts. On the other
hand 850mb temperature and 300mb tem-
perature are not improved by the use of
NPOESS simulated data. Cloud water pre-
dictions, which are particularly important

in military applications, are marginally im-
proved at 850mb for short forecasts and are
not improved at other levels.

Overall, NPOESS simulated data pro-
vides little improvement in forecasting.
This is due, in part, to the relatively small
impact of observations seen in the assimi-
lation runs, suggesting that an alternative
to four-dimensional data assimilation (per-
haps 4DVAR) will be needed to exploit the
high resolution data that will be produced
by NPOESS. Problems in the data pro-
duced by the MASS model are acknowl-
edged. Some of these may be overcome by
pre-processing the data to remove biases
and smooth unrealistic 
uctuations.
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