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Instrument: NCEP temperature and height profiles
Site(s): All NDACC stations
Measurement Quantities:  Temperature
Geopotential Heights
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Instrument Description:

NCEP meteorological data analyses are based upon rawinsonde data and measurements by the NOAA
polar orbiting operational satellites of upwelling atmospheric and terrestrial radiation. Each satellite
contains three multichannel instruments, the High-resolution Infrared Sounder (HIRS), the Microwave
Sounding Unit (MSU), and the Stratospheric Sounding Unit (SSU), which together form the TIROS
Operational Vertical Sounder (TOVS).

Beginning May 1, 2001. CPC stratospheric analyses switched from the Stratospheric Sounding Unit (SSU)
to Advance Microwave Sounding Unit (AMSU). The switch is necessary due to both,

1. SSU is being phased out

2. AMSU has higher vertical resolution and denser horizontal coverage.
The AMSU retrieval algorithm already takes rawinsonde and rocketsounde biases into consideration,
there is no longer a need for pressure level dependent bias adjustment.

Algorithm Description:

Temperature and geopotential height profiles for the NDACC sites are obtained by interpolation of NCEP
gridded analysis fields to the NDACC station location. NCEP gridded geopotential heights and
temperatures are derived from two analysis systems: 1) tropospheric fields from 1000mb to 100mb,
and 2) stratospheric analyses from 70 mb to 0.4 mb.

The tropospheric fields from 1000 mb to 100 mb are the 1200 GMT gridded fields which are part of the
Global Daily Assimilation System (GDAS) described by McPherson et al. (1979), where data from
radiosondes, aircraft, satellites, ships, buoys, or any other conventional means are assimilated and
merged into meteorological fields (heights, temperature, winds).

The stratospheric analyses developed by the NCEP Climate Prediction Center are 1200 GMT operational
analyses at the 70-0.4 mb pressure levels. The analysis method is a modified Cressman analysis (Gelman
et al., 1986), where the fields are iteratively adjusted by weighted data depending on distance from the
grid point. The analyses use NOAA TIROS operational vertical soundings retrievals based on a minimum
variance simultaneous retrieval method described in Goldberg et al. (1988), Fleming et al. (1988), and
Fleming et al. (1986).

The northern hemisphere analyses at 70 to 10 mb are heavily dependent on radiosonde data
(particularly over the continents), but less dependent on radiosonde and more dependent on the TOVS
data over ocean areas.



Since temperature analyses at 5 to 0.4 mb are based on TOVS data, adjustments are necessary due to
changes of operational satellite. Adjustments have been derived from rocketsonde data, and verified
using lidar data (Finger et al., 1993).

Beginning May 1, 2001. Temperature and geopotential height profiles for NDACC sites are obtained by
interpolation of NCEP gridded analysis fields to the NDACC station location. NCEP gridded geopotential
heights and temperatures are derived from two analysis systems:

1) GDAS data fields from 1000mb to 10mb

2) CPC stratospheric analyses from 5 mb to 0.4 mb.

Expected Precision/Accuracy of Instrument:
An error estimate is listed in the files.




