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1.

Introduction

The National Network of Regional Coastal Monitoring Programmes (NNRCMP) of England has
developed a coastal meteorological network, initially to provide complementary data for the
network’s tide gauge sites. In recent years, a number of meteorological stations were installed with
specific strategic monitoring purposes. The main objective of the meteorological network therefore is
to provide the evidence based needed for flood and coastal erosion risk management (FCERM).
Quality assurance (QA) and quality control (QC) practices are in place to provide high-quality marine
observations and to ensure the value and credibility of the data to users. Quality Assurance concerns
aspects such as the choice of equipment suitable for the environment; ensuring sufficient accuracy,
precision, reliability and resolution of the data; and ensuring the operational maintenance required to
ensure high quality observations in the long term. Quality Control refers to the subsequent steps
taken to review the measured data using both automated and manual techniques.
The Channel Coastal Observatory (CCO) functions as the central hub for the quality control, analysis,
and dissemination of the meteorological data measured by NNRCMP instrumentation. This document
outlines the QA practices and QC tests implemented by the CCO.
The following meteorological parameters are collected and archived:








Wind speed
Wind direction
Gust speed
Barometric pressure
Air temperature
Rainfall
Relative humidity

(m/s)
(°)
(m/s)
(hPa)
(°C)
(mm)
(%)
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2.

Quality Assurance

2.1

Meteorological Stations

A variety of meteorological stations are deployed, but the most common model is the Vaiala WXT 536
(Figure 1). The instrument houses several sensors in a single robust housing. Wind speeds and
directions are measured using a WINDCAP sensor which measures the time it takes ultrasound to
travel between transducers. Rainfall is measured using a RAINCAP 2 sensor which detects the impact
of individual raindrops. Inside Vaisala’s PTU module, barometric pressure is measured using a
BAROCAP sensor which is a micromechanical device that uses dimensional changes in its silicon
membrane to measure pressure. Humidity is measured using a HUMICAP R2 sensor which contains a
thin film of polymer which absorbs or releases water vapour as the relative humidity of the ambient
air rises or falls. Electrodes measure the capacitance of the sensor and convert into a humidity reading.
Finally, air temperature is measured using a pt1000 sensor which is a common type of platinum
resistance thermometer that relies on the principle that changes in temperature induce changes in
the resistance of a sensing element.

Figure 1: A Vaisala WXT 536 meteorological
station deployed at Folkestone.

2.2

Data Transfer

At the Vaisala stations, observations are averaged over 10 minutes, with a sampling frequency of 1 Hz.
The exception is rainfall, which is provided as the sum total of rainfall over a 10 minute period.
Timestamping at the start of the measurement burst.
Data is transferred to a shore station via cable. All shore stations are equipped with a dedicated phone
line and broadband with fixed IP address. Particular care is taken to ensure correct time stamping. All
timestamps are recorded in Coordinated Universal time (UTC) / Greenwich Mean Time (GMT). Antivirus software is installed on all PCs and is kept up to date with regular software upgrades.
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2.3

Equipment Maintenance

Regular maintenance is required to ensure accurate data collection, including avoidance of significant
fouling which can gradually degrade observational accuracy. Scheduled maintenance visits are
undertaken every 9 months.

3.

Quality Control

Quality control of measured data involves both automated and manual inspection. No data are
removed, but poor or suspect data are flagged. As a result, users have the option of using the flags to
remove data for analysis, or to undertake their own quality control. The procedures aim to apply a
relatively ‘light touch’ in terms of QC to avoid over-flagging.
Time series are continuous and monotonic, with missing data given as “9999”.

3.1

Flagging System

Each measurement is allocated a flag to indicate its quality, with a system of 9 different flags to
indicate a variety of QC “failures” (Table 1).
Flag

Description

0

Good data

1

Wind speed fail

2

Wind direction fail

3

Barometer fail

4

Air temperature fail

5

Wind gust fail

6

Rainfall fail

7

Solar or UV fail

8

Relative humidity fail

9

All data missing
Table 1: Flags indicating QC test results.
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3.2

QC tests

QC tests are conducted at three different stages:




Real-Time
Monthly
Yearly

Automated checks on the plausibility of incoming data
Automated data flagging, plus manual review
Further manual QC of annual data file

3.2.1 Real-Time
Automated checks on the incoming data are currently undertaken by the Regions’ hydrodynamics
contractor(s) with a focus on identifying faults or loss of data (Figure 2). No data are removed or
flagged based on these checks.

Figure 2: Real-time data display on the programme’s website for Arun Platform.
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3.2.2 Monthly QC
Monthly, in arrears, the data collected from all meteorological stations undergoes the main quality
control. Automated QC checks are limited to out-of-range tests for all measured parameters and a
stability/flat-line test for wind speed. Thresholds are based on historical knowledge and statistics
derived from data acquired over the previous decade (Table 2).
Parameter
Wind speed (m/s)
Wind direction (°)
Air pressure (hPa)
Air temperature (°C)
Wind gust (m/s)
Relative humidity (%)
Stability / flatline test
Wind speed (m/s

Out-of-range
Minimum
0
0
940
-15
0
0

Maximum
40
360
1060
40
3 * wind speed
100

Values repeated 6x consecutively are flagged.

Flag
1
2
3
4
5
8
1

Table 2: Parameters and tests for step gauge and wave radar data with thresholds and associated
flags.
Following automated QC, measurements are viewed manually to check whether data has been
justifiably flagged or whether suspect data were missed.
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3.2.3 Annual QC
Annually, all measurements undergo a final visual check (Figure 3). This annual QC regime allows for
the boundaries between months to be checked.

Figure 3: Quality-controlled wind speed measurements at Arun Platform during 2021.
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4.

Data Dissemination

Meteorological data is made freely available via the coastal monitoring programmes’ website:


Real-time data viewer (out-of-range quality control only)
https://coastalmonitoring.org/realtimedata/



Real-time data provision via API
https://coastalmonitoring.org/ccoresources/api/



Monthly and annual files containing quality checked wave parameters and full metadata can
be downloaded from the real-time data page of each individual meteorological station.



Annual reports containing statistical analysis of quality-controlled data
http://coastalmonitoring.org/reports/
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