
Tel/us (1995). 47A, 62-79 
Printed in Belgium - all rights reserved 

Copyright © Munksgaard, 1995 

TELL US 
ISSN 0280-6495 

Preparations for the assimilation of ERS-1 surface wind 
observations into numerical weather prediction models 

By MARIKEN HOMLEID* and LARS-ANDERS BREIVIK, The Norwegian Meteorological Institute, 
P.O. Box 43-Blindern, N-0313 Oslo, Norway 

(Manuscript received 24 March 1993; in final form 9 March 1994) 

ABSTRACT 

This paper presents an investigation of how to use spatially dense and correlated observations 
in numerical weather prediction (NWP) models. As an example, we study the error charac­
teristics of ERS-1 scatterometer winds, by comparison to collocated 10 m winds from the NWP 
model of The Norwegian Meteorological Institute. We attempt to determine standard deviations 
and horizontal correlation of the scatterometer wind errors. The potential of ERS-1 observations 
to improve the fields of geopotential height and wind in NWP models, is discussed within the 
context of statistical interpolation. The sensitivity of a three-dimensional, multivariate analysis 
scheme to the specification of the error structure of surface wind observations is studied within 
the same context. The results indicate that the analysis result is very sensitive to misspecification 
of the horizontal correlation when the observations are highly correlated and dense. 

1. Introduction 

The ERS-1 satellite was launched by ESA (the 
European Space Agency), 17 of July 1991. ERS-1 
is the first European Remote Sensing satellite, 
and it carries several active radar instruments. 
Their mission is to sense oceanographic and 
meteorological parameters for experimental pur­
poses and as a demonstration of the capability 
of the instruments in operational meteorology 
and oceanography on a global scale. Among the 
instruments is the AMI (Advanced Microwave 
Instrument) scatterometer, measuring radar back­
scatter, from which wind fields over the sea can 
be derived. The satellite covers ocean areas where 
few conventional observations are available. These 
wind fields are of interest as input to numerical 
weather prediction (NWP) models. The quality of 
the wind vectors produced from ERS-1 data has 
been validated and improved by ESA's geophysi­
cal analysis team consisting of scientists from 
several European meteorological centres. Some 
centres have also started assimilating the data into 
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NWP models. Breivik et al. ( 1993) demonstrate a 
slightly improved forecast skill of DNMI's limited 
area model by inclusion of the data. In general the 
results depend on the observation quality as well 
as the capability of the analysis/forecast system to 
exploit the information. 

To obtain positive impact of the data, it is 
important to utilize the data properly. The present 
paper reports on idealized experiments that have 
been performed to shed some light on questions 
such as: the potential of surface wind observations 
to improve the analysed fields; the optimal data 
density for assimilation; sensitivity to the specifica­
tion of statistical parameters for the observation 
errors. 

The experiments have been performed within 
the context of statistical interpolation (SI). Besides 
giving analysed values with estimates of the 
standard deviations of the analysis errors, the SI 
scheme also provides estimates of true standard 
deviations of the analysis errors when the applied 
statistical parameters deviate from the optimal 
ones in a known way. The equations and the 
experimental design are given in Section 3. SI is 
still the most commonly used method for analysing 
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