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generated timeseries and provide end users with accurate and reliable real-time hydrometric data. The 
importance of accessibility  to reliable precipitation data becomes more prominent when it comes to 
short-term monitoring of small catchments as is the case for I/I studies. I/I which is the entry of water 
originating from rainfall or groundwater sources into sanitary sewer systems, can impair the 
performance of the collection systems. I/I studies in many cases rely on the accuracy of single 
precipitation monitoring stations within a monitored catchment. 

2! Current Data Processing Approaches 
Conventional approaches for quality control of timeseries data typically rely on manual inspections or 
semi-automated simple statistical methodologies, including checks for outliers through comparison 
with temporal and spatial observations at that particular station and at neighboring stations such as tests 
for threshold/maximum values, flat line, spike, rate of change, etc. Moreover, traditional data processing 
methods are usually based on certain assumptions that are not necessarily valid and applicable given 
the actual properties of the data [3-7]. 
A number of researchers have focused on rain gauge data QC utilizing statistical approaches through 
cross checking with contemporary weather radar data, however radar precipitation data can also be 
associated with various types of errors arising from radar calibration, variation of the vertical reflectivity 
profile, bright band errors, attenuation, ground clutter, anomalous propagation, and wind drift errors 
[8]. In addition, radars are often reported to underestimate rainfall data (up to 50% underestimation has 
been reported [2,9,10]). Therefore, rain gauge data are normally assumed as ground truth in most quality 
control schemes and are used for the calibration and validation of radar data [10]. As an alternative 
approach, researchers have also tried to integrate manual QC procedures into a systematic algorithm, 
the so-called Case Based Reasoning (CBR). Aside from performing traditional data QC and correction, 
the CBR approach also identifies and proposes the most relevant or frequently used data correction 
methodology on the basis of previous similar incidents and respective operatorsÕ judgment/decisions. 
Although such approaches are capable of adjusting on the basis of operatorsÕ inputs, they are quite 
labour intensive and are reliant on traditional statistical methodologies. Various CBR tools such as 
gapIT, WaterQuality CBR, CBR Shell, myCBR, Free CBR, jCOLIBRI, and CASPIAN with various 
fields of applications are reported elsewhere [11-15]. 
More recent data mining approaches have recognized machine learning using artificial neural networks 
(ANNs) as a robust and efficient methodology for data analytics in various fields of practice including 
water data analytics [4,16]. Despite its versatility and successful applications in various QC fields, 
machine learning approaches have seldom been used as the main scheme for precipitation data 
processing. This lack of implementation in hydrometeorological arena offers further opportunities to 
develop and enhance ANN based QC approaches within the hydrometric data processing field. 
Moreover, limited work with the aim of QC of rain gauge data through concurrent use of neighboring 
gauge readings and radar precipitation data has been reported [3,18]. It is believed that such data can 
be employed as a valuable source for the fine tuning and optimization of neural networks QC 
procedures. ANN quality control algorithms can also be combined with traditional statistical detection 
and flagging of outliers in order to enhance the accuracy and robustness of the QC procedures. 

3! Objectives 
Given the shortcomings of traditional QC schemes, the existing project aims to develop a real-time 
machine learning algorithm for the automated detection/correction of erroneous data and reconstruction 
of missing values in a precipitation data collection and processing system using contemporary 
measurements at nearby gauges. The outcome of this research can bring about significant benefits 
through automation of data quality assurance and control (QA/QC) processes, resulting in the reduction 
of the time and cost associated with manual data procedures, and the enhancement of the quality and 
reliability of the generated data. This will subsequently support municipalities and other stakeholders 
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