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Introduction 
§  Variational LAPS (STMAS)  is a 

multiscale analysis system used for data 
assimilation, nowcasting, and model 
initialization/ post-processing 

§  High Resolution (1-3km)  and Rapid 
Update (15 minutes) 

§  About 150 group and individual users 
worldwide, including federal agencies, 
private sector, universities etc. 

§  LAPS started cloud analysis in early 
90s and the cloud analysis has been 
adapted by several data assimilation 
systems (e.g., CAPS, K-LAPS).  

§  Variational LAPS is to use LAPS cloud 
analysis as initial guess and CRTM to 
improve the cloud concentrations. 

§  Advanced numerical schemes  
improve the use of CRTM 

Variational LAPS Attributes 

Analyses of Solar Radiation with independent 
MADIS global solar irradiance observations  

Solar Radiation and 
Cloud Analysis 

Future Work 

Hot Start Initialization 

§  Apply the above schemes to cloud 
variables and investigate the impact; 

§  Test variational LAPS with IR and 
microwave channels combined; 

§  Hot-start with more consistent clouds 
and water vapor  

§  Ensure analysis / model consistency 
with microphysics, radiation, & 
dynamics 

§  Assess the improvement of CRTM in 
variational LAPS vs. traditional LAPS 
cloud analysis; 

Numerical improvement of use of CRTM 
(Release 2.0.5) by variational LAPS for 

MHS18 channels 
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Vertical Motion 
is specified in 

areas of clouds 
and precipitation 

to modify the 
wind and 

temperature 
fields 

Microphysical Fields are also specified 
for the model initial condition 

Variational LAPS uses its control variables for 
CRTM and yield significant improvement 

 

Solar Radiation (GHI) Analysis 
Verification 

HWT Domain Analysis (48h time series) 
~150 OK/TX mesonet stations 

Cloud Cover Analysis 

Verifying IR 
Satellite Imagery 

Matching 30-min simulated 
satellite forecast 

Various Data 
Sources feed 3-D 
analyses of cloud 

parameters 

Sites around the world where LAPS 
is being used as of November 2012 

Solar Radiation 
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Verified at station 

locations measuring 
global solar radiation 

on time scales <= 
15min 
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Mean Observed 

 
RMS Differences  

Steve…Room for a little more 
text in this column 

§ Blends a wide variety of in-situ and 
remotely sensed data sets (e.g. 
METARs, mesonets, radar,  satellite)‏ 

§ Analysis has variational and “traditional” 
options  

§  LAPS analyses (with active clouds) are 
used to initialize a meso-scale forecast 
model (e.g. WRF)‏ 

§ Adjustable horizontal, vertical, and 
temporal resolution 

§ Highly portable and efficient software 
§ Utilizes 1km - 15min visible satellite 

imagery along with IR for rapid 
updating 

§ More info: http://laps.noaa.gov/solar 
 

Partly Cloudy Days 

MADIS Global Solar Obs  (<= 15min, Defined in Metadata) 

Directly calling CRTM using 
humidity as control variables 


