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The purpose and long-term goal of the WMO Global Atmosphere Watch (GAW) is to provide data, scientific 
assessments, and other information on the atmospheric composition and related physical characteristics of 
the background atmosphere from all parts of the globe. The atmospheric aerosol burden is a key atmospheric 
component, however characterizing the relevant aerosol properties involves a wide range of aerosol 
observations both extensive and intensive. The GAW Scientific Advisory Group for Aerosols has identified 5 
core continuous aerosol parameters that need to be measured at global and regional stations 
(multiwavelength optical depth, mass in two size fractions, major chemical components in two size fractions, 
light scattering coefficient, light absorption coefficient) as well as additional continuous and intermittent 
measurements that are desirous for global and key regional stations. As well as individual stations, two 
collaborative efforts, the ESRL network of Baseline Regional and Cooperative stations and the EUSAAR 
(European Supersites for Atmospheric Aerosol Research) network provide the backbone of the GAW aerosol 
program worldwide. Both networks are actively reducing the uncertainties in observations, by promoting the 
use of consistent techniques, characterizing the precision and accuracy of the techniques through instrument 
inter-comparisons and working to harmonise meta-data descriptions. Both networks submit data to the GAW 
World Data Centre for Aerosols. EUSAAR data are collected centrally by the EMEP Chemical Coordinating 
centre in Norway and copied en-masse to the GAW World Data Centre for Aerosols (WDCA), using the 
NARSTO data exchange standard. A similar procedure is followed for the ESRL baseline and regional sites, 
the data are received by WDCA and then converted into the NARSTO data exchange standard for 
dissemination.  This has several advantages, multiple data submissions are avoided, the resulting ‘global’ 
data sets are made available to the community in a consistent format and very importantly this format (the 
NARSTO data exchange standard) requires the co-provision of sufficient meta-data to allow informed use of 
the data sets. This last point is of great importance, where in the absence of a single harmonised global 
aerosol monitoring network, the characterization of the differences in techniques used to produce individual 
measurement datasets of the same parameter is crucial to understanding their comparability. 
 

 
 

Figure 1.  Map of combined EUSAAR (Red), ESRL and ESRL Collaborators (Blue) and Independent (Yellow) sites 
contributing to GAW. 
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The study sought comparison of satellite ozone data from 1985 to 2003 against ground based Dobson ozone 
spectrophotometer data from 1985 to 2001 and vertical profile Ozonesonde data from 1998 to 2003. The area 
of study was Nairobi Global Atmospheric watch station number 175 located at 1.30°S and 36.75°E at an 
altitude of 1660 meters (5450 feet) and the main objective was to ascertain the similarity of the three ozone 
data sets. 
 
The inter-comparison was carried out by pairing two data sets of corresponding Julian day. The Root mean 
Square error, bias and percentage difference were used in order to achieve the objectives of the study. The 
root mean square (RMS) error for Dobson Satellite was between 3% and 15%, Percentage difference with 
Dobson as reference was between (0-20)%. Dobson Ozonesonde had RMS error of 27-93 %, Percentage 
difference of 0.5-17% with Ozonesonde as reference. While Ozonesonde/Satellite data sets yielded RMS 
error of 4-50%, Percentage difference of 4-50% with Ozonesonde as the reference.  
 
In the three categories the RMS error was highly variable and large, i.e. between 3-93%.  Percentage 
difference was equally variable ranging from 0.5-50% with ground based instruments, i.e. Dobson 
Ozonesondes.  Bias was positive on average; otherwise it ranged between -2du to 19du.  It is evident from 
the results that the three data sets are not comparable at the moment.  There is serious need for strict and 
consistence reading of the ozone data on daily basis especially Dobson and the weekly Ozonesonde flights to 
allow further investigations and re-calibration of the three instruments.  The Ozonesonde data had a lot of 
discrepancies partly because of vertical dynamics of Ozone and that of the Balloon carrying the Ozone 
sensors. Therefore during re-calibration the above should be considered.  
 
 

 
 
Figure 1.  Dobson D018 now is being operated at the Nairobi Kenyan Meteorological Department Facility. 
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ESRL is developing a new global finite-volume Nonhydrostatic Icosahedral Model, named the NIM, for 
earth system modeling, and weather and climate prediction.  The model uses innovations in model 
formulation similar to those of the hydrostatic Flow-following Icosahedral Model (FIM) developed by ESRL 
and now being tested for future use by the National Weather Service as part of their operational global 
prediction ensemble.  Innovations from the FIM used in the NIM include: 
 
 * A local coordinate system remapped to a plane for each grid point,  

* Grid points in a linear horizontal loop that allow any horizontal point sequence,   
* Flux Corrected Transport formulated based on the high-order (3rd Order) Adams-Bashforth scheme 

to maintain conservative positive definite transport, 
 * All differentials evaluated as line integrals around the cells, 
 * Strict conservation of passive tracers to the round-off limit, and 
 * Computational design to allow for scalability to hundreds of thousands of processors. 
 
The FIM and NIM models use finite-volume techniques pioneered by S. J. Lin of GFDL. The NIM will use 
the vertically Lagrangian coordinate system developed by Lin. It will use the Earth System Modeling 
Framework and be part of a modeling system being developed by ESRL, GFDL and AOML.  Numerical 
design goals of the NIM include the development of Piecewise Parabolic third order differencing and 
Vandermonde polynomials allowing high order approximations of local variables in the horizontal, and a 
Lagrangian Riemann Solver for vertical differencing. NIM will have the capability to run globally at 
kilometer scale resolution, which would allow convective macro-phenomena like the Madden-Julien 
Oscillation to be explicitly predicted. Other important properties include the high conservation needed for 
earth system modeling of chemistry and aerosols.  
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

 
 
Figure 1.  Shows FIM 24-h forecast integrated cloud water superimposed on icsoahedral grid. 
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NOAA Surface Energy Budget Network (SEBN)

Shown are the sites for the proposed NOAA OAR Surface Energy Budget Network (SEBN), and the 
current status of those sites.  The SEBN will integrate two existing ESRL GMD surface radiation 
networks (STAR and SURFRAD) and a surface energy flux network (ARL/GEWEX) as well as overlap 
with the Climate References Network (CRN).  Completely new sites

 

will be added to enhance climatic-

 

ecosystem representativeness and spatial coverage, as well as to

 

better contribute to the international 
Baseline Surface Radiation Network (BSRN) sponsored by World Climate Research Program and the 
Global Climate Observing System, both components of GEOSS.




