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[bookmark: h.pgh3jvjwh6gt]ABSTRACT

Short Range Numerical Weather Prediction (SRNWP) is fundamentally an initial value problem. Limits on predictability first identified by Lorenz in 1927 imply that any atmospheric model will, in the most favourable conditions, diverge from reality in just a few days. Furthermore, errors in numerical weather prediction can often be traced back to poorly assimilated observations, or to precursors that have been missed in an area of sparse observational coverage (Rabier et al 1996); these are particularly relevant in fast developing (and generally more damaging) weather systems, where phenomena at small scales become important.
Observations are incorporated into the forecast in a process known as “Data Assimilation”, that tries to maximise the amount of information updated whilst minimising the disturbance to the forecast; Data Assimilation (DA) techniques are many, varied and still an active area of research. A key stage of the DA systems is the processing of observations prior to their use, at this stage, observations are quality controlled by checking for physically realistic values, cross comparing observations from different instruments and nearby locations, removing duplicates, etc… NIWA uses an Observation Processing System (OPS) developed by the Met Office (UK) and used across the Unified Model (UM) Consortium.
Although observations within a given type follow very strict format standards, there is high heterogeneity between types, due to the wide differences in the physical processes measured; for example, point observations of temperature and humidity by land stations and sondes have completely different processing requirements to satellite sensors, yet they will contribute to the update of the same variables in the forecast. The OPS system will be described, paying particular attention to the challenges posed by heterogeneity of observing systems, and the ongoing work at NIWA to enhance its capabilities.
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