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Progress has been made in improving the AERI physical retrieval algorithm for all three
permanent ARM sites and toward the proposed initiatives outlined in DOE Award DE-FG-02-

98ER-61365.

At the Southern Great Plains site, RUC-2 numerical weather prediction model temperature and
moisture profiles above the boundary layer have improved the number of successful AERI
physical retrievals and provided a better hourly mid/upper tropospheric atmospheric state. A new
50 level fast model based on LBLRTM has been implemented within the AERI retrieval algorithm.
AERI retrieved temperature and moisture fields in the lowest 2-km of the boundary layer can be
used to validate how representative the thermodynamic state is within NWP models.
AERIplus/wind profiler moisture flux convergence and advection has been evaluated during the 3
May 1999 Oklahoma/Kansas tornado outbreak, indicating that observing high resolution moisture
gradients is critical to understanding the convective initiation problem. Area averaged moisture
advection and convergence between SGP CART site locations would provide another validation
product for comparison to CRM model output.

During the Tropical Western Pacific (TWP) Nauru 1999 deployment a Marine-AERI system was
operating aboard the Japanese ship Mirai. The University of Miami M-AERI system provided
ocean skin SST, ocean emissivity, and downwelling atmospheric radiances every 20 minutes.
Temperature and moisture retrievals were calculated from the downwelling radiances and
compared to retrievals derived from the Nauru Island AERI system. During the three IOP days of
July 1-3, 1999, a heat island effect of about 1.5 degrees Celsius is observed during each day
from the near surface with influence to 500 meters. The Mirai was located approximately 45 km
southwest of Nauru island and therefore was unaffected by any island influence. There was also
In addition, the water vapor mixing ratio increased during the day on Nauru Island. Validation
using the two microwave radiometers and surface measurements is ongoing.

North Slope of Alaska AERI retrievals have been automated so that near real time retrievals are
produced. AERI retrievals from the IPARSC-II IOP, performed at the NSA site from March 5-16,
2001, are being analyzed. AERI water vapor and temperature profiles from the Barrow site will
be used as input to drive Large Eddy Simulation (LES) models. AERI data from the Surface Heat
Energy Budget of the Arctic (SHEBA) have been used to produce several days of retrieved
temperature and moisture. The data are currently being used by Dr. James Pinto and Dr. Judy
Curry for LES simulations. A higher resolution fast model within the first one kilometer of
atmosphere is being developed to optimize any vertical resolution within the AERI radiances.

Research objectives for the future:

e A 60 level fast model based upon LBLRTM is being implemented within the retrieval
algorithm which should improve the vertical resolution within the first kilometer of the
atmosphere. A new 50 level fast model (using the same levels as the FASCODE model)
based upon LBLRTM has been implemented into the algorithm recently.

e The retrieval algorithm will be employed operationally for the North Slope of Alaska and
Tropical Western Pacific AERI systems.

e Routine moisture flux divergence and advection products will be produced between the
AERI/wind profiler locations in.the Southern Great Plains for CRM/SCM input.
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