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Abstract 

Analyses and forecasts for the first 2 weeks of the Genesis of At-

lantic Lows Experiment (GALE) are described.  These fields were 

produced using the National Meteorological  Center (NMC) Re-

gional Analysis and Forecast System (RAFS). Two sets of analyses 

and forecasts were constructed: one using the N M C operational 

database only (Level Ilia), and one using the N M C data merged 

with high-density  observations taken during GALE (Level 1Mb). 

During the first 14 days of GALE, supplemental  data were col-

lected throughout two Intensive Observing Periods  (lOPs). Com-

parisons of the Level Ilia and lllb analyses over the GALE observing 

region in the southeastern United States indicated a worsening  of 

the geopotential  height analysis at operational  N W S rawinsonde 

sites using the supplemental  lllb data. This was caused by incon-

sistencies in the height measurements at the high-density  GALE 

rawinsonde  sites. Such patterns were not observed in the wind and 

temperature  analyses. 

During IOP No. 1, the Level Ilia and lllb Nested Grid Model 

(NGM) forecasts were nearly identical. For IOP No. 2, one forecast 

cycle saw an improvement in the Level lllb forecasts due to off-

shore GALE dropwindsonde  data, while  another was improved by 

the inclusion  of late-arriving  rawinsonde  data in the lllb analysis. 

The inland, high-density  GALE soundings, however, had a negli-

gible impact on N G M forecasts during the entire 12-day period. 

1. Introduction 

Ongoing work in regional data assimilation at the 
National Meteorological Center (NMC) has resulted 
in the production of revised analyses and forecasts 
for the first 12 days of the Genesis of Atlantic Lows 
Experiment (GALE). Analyses and forecasts, based on 
the NMC Regional Analysis and Forecast System 
(RAFS), are described in this paper. They were pro-
duced to 1) provide a set of benchmark cool-season 
cases for future research at NMC, and 2) provide 
analyses of record using the current version of the 
RAFS, which has undergone numerous changes since 
GALE. These analyses and forecasts will be made 
available to the GALE Data Center for use by the 
general meteorological community. 

The development of an improved regional data as-
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similation system at NMC is being driven by a need 
to utilize as fully as possible the new observing sys-
tems of the 1990s (Wind Profilers, Next Generation 
Radar [NEXRAD], etc.). The initial effort at NMC is 
focusing on the development of a system to assimilate 
data from the demonstration network of Wind Pro-
filers in the central United States, scheduled to be 
operational in the early 1990s. Unfortunately, no 
datasets covering a broad area are currently avail-
able for development and application. The wealth of 
asynoptic observations from GALE gives us an op-
portunity to test assimilation techniques using 
high-frequency data prior to the operation of the 
new observing systems. 

The RAFS analyses and forecasts described in this 
paper will serve as controls for evaluating results from 
future regional data assimilation tests using the com-
plete set of GALE asynoptic observations. Details of 
some of these planned tests at NMC are discussed at 
the end of this paper. 

The primary purpose of this paper is to describe 
the production ofthe revised RAFS analyses and fore-
casts for the GALE period. Additionally, we intend to 
investigate the quality of the high-density GALE data 
and assess what impact, if any, these data had on the 
RAFS analyses and forecasts using systems currently 
in operation. 

Section 2 gives a brief overview of GALE, while a 
description of the RAFS is given in section 3. The 
design of the experiment follows in section 4. Some 
results are presented in section 5, and future research 
plans with the GALE data at NMC are discussed in 
section 6. 

2. GALE overview 

The basic objectives of GALE (GALE Data Center 1986) 
was to increase understanding of the structure and 
physical mechanisms controlling cyclogenesis along 
the East Coast of the United States. The data-collec-
tion phase of GALE ran from 15 January 1986 to 15 
March 1986. During Intensive Observing Periods 
(lOPs), 44 National Weather Service (NWS) and Ca-
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