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ABSTRACT 

The current operational World Weather Watch over the tropical latitudes exhibits large data 
gaps. This paper proposes a detailed physical initialization procedure where the combined use 
of the World Weather Watch and detailed 'satellite data sets are used to enhance the definition 
of initial surface fluxes of water vapor and sensible heat, the initial rainfall rates and the earth's 
radiation budget. The satellite radiances are used to unify the physical initializations of the 
fluxes, rainfall, and the clouds. This is carried out using a Newtonian relaxation during a·pre 
integration phase between day -1 and day 0 where the fluxes, the rainfall rates, and the cloud 
distributions provide a consistent humidity analysis and a spin up of the diabatic heating and 
the divergent circulations. A comparison of medium range forecasts from a control experiment 
(that utilizes the standard nonlinear normal mode initialization, with physics, at day 0) with an 
experiment based on the unified physical initialization is carried out to demonstrate the effective 
enhancement of the World Weather Watch over the tropics by the proposed method. These 
experiments are carried out with a global spectral model which is run at a resolution of 106 wave 
triangular truncation. 

1. Introduction 

Difficulties in numerical weather prediction over 
the low latitudes stem largely from data problems 
and from the overall treatment of diabatic pro­
cesses. The current data coverage is described by 
the elements of the World Weather Watch (WWW, 
a list of symbols and acronyms is presented in 
Appendix A). This includes surface based net­
works of the radiosonde rawinsonde and the 
pilot balloon distributions, commercial ships and 
aircraft observations, soundings from the polar 
orbiting satellites and the cloud-tracked winds 
from the geostationary satellites. In spite of this 
diverse asynoptic surface and space based system, 
large data gaps are evident over both the land and 
the oceanic areas of the tropics. The initialization 
of surface fluxes of moisture and sensible heat, 
precipitation and clouds is contaminated by the 
sparsity of data. The distribution of humidity is 
very important in this regard. The analysis of the 
humidity variables relies only on the available 
radiosonde network. Fig. 1 shows a typical tropi-
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cal distribution of the "RAOB" network. This 
illustration is taken from the files of ECMWF, it 
shows the RAOB network during 1-15 January 
1984 at 00 UTC. The obvious data gaps are not 
simply remedied by a first guess provided by the 
forecasts of a data assimilation system. Unlike 
in the extratropics, where the quasigeostrophic 
vertical motions usually carve out a reasonable 
moisture field, the locale of the tropical deep con­
vection are poorly described when one starts out 
with large errors in the humidity distributions. The 
sparsity of data also results in large errors in the 
divergent wind which in turn usually compounds 
the humidity errors through moisture con­
vergence, resulting in erroneous specification of 
the diabatic forcing. An inherent spin up problem 
exists in most global prediction models. The nature 
of the spin up reveals itself in a slow equilibration 
of the global evaporation and precipitation over a 
period of some 3 to 4 days. During this period the 
divergent motion, the diabatic heating and the 
surface pressure field undergo an adjustment. 
The spin up arises from inconsistencies of the 


























































