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Catalonia presents a wide diversity of rainfall patterns:

Figure 01: Catalonia in Europe
Figure 02: mean annual rainfall in Catalonia
1961-1990

Catalonia (32 · 103 km2 ) is located in the
northeastern corner of the Iberian Peninsula.
Due to its geographical position between
the Pyrenees and the
Mediterranean Sea,
its complex
orography and its
latitudinal situation
(which involves
influences by both
cold polar and warm
tropical air masses),
the region presents a
wide variety of
climates. These
circumstances add
difficulty to the
quality control of
rainfall data.
“Atles Climàtic de Catalunya Període 1961-1990“ (2008)

The project in its context:
The quality control of daily rainfall data is the first stage of a wider project which is aimed at obtaining
maximum expected rainfall and IDF curves at high resolution for Catalonia. This wider study will require a
reliable database of daily rainfall observations. Consequently, a strict quality control at a daily scale is essential.

Rainfall data, availability and sources:
The Meteorological Service of Catalonia is working towards collecting and
storing all weather data that have been generated in Catalonia during its
instrumental history (since the late 18th century). These weather data have
been managed by many different organizations, especially during the 20th
century. Consequently, the initial data set is a mixture of different measuring
methodologies (including manual and automatic measuring methods),
quality control procedures and metadata coding. The set of currently
available daily rainfall data spreads over the period from 1855 to the present.
Measuring has been carried out at 1725 different weather stations. In the
present project, the same quality control methodology has been applied to
the entire set in order to unify criteria, focusing on the temporal
completeness of the series.

Figure 03: above, AWS
at Artés (2009) and,
below, manual
observation at Vielha
(1910s)

Evolution of measuring site locations through the study period [ref02]:

1936-1939: Spanish Civil War
1855: beginning of observations
at «Universitat de Barcelona», a
measuring site coordinated by
«Observatorio de Madrid»

Beginning of the
Meteorological
Network of Catalonia
and Balearic Islands

1905: beginning of observations at «Observatori de l’Ebre», a series with
more than 110 years of daily data and 99% of completeness

The Astronomical Society of Barcelona,
in collaboration with the Central
Meteorological Observatory, works to
improve the Catalan Rainfall Network

Absolute QC:

Negative values:
Few cases were found and
adjusted as they proved to
be digitalization errors.

Quality Label:
In order to classify each individual series,
indices have been developed which account
for the main problems usually found in
rainfall series. These indices can be
averaged into a global index (for the whole
series or any period of interest over one
year). The proposed indices may weigh
differently in the global index according to
the known problems of the data set or the
purpose of the later study.

Consecutive equal values:
After checking values
(over zero) identically
repeated for several days,
most of them were found
to be correct only at a
monthly scale.
Outlier Check:
Identification both with
the threshold 𝑄3 + 3 · 𝐼𝑄𝑅
and 𝑄3 + 5 · 𝐼𝑄𝑅 [ref05]
(data over 1 mm) per year
and also depending on the
month of the year.

Figure 04:example
of original
information,
handwritten by the
observer. It can be
used to confirm
digitalization
errors.

References:

Establishment of the Spanish Automatic Hydrologic Data Collection System (SAIH)

1913: beginning of observations at «Observatori Fabra», a series with more
than 101 years of daily data and 99% of completeness

Basic Control [ref03]:

Outstanding values:
Values over 300 mm were
found and checked; some
of them were considered
correct, others were clearly
errors.

1989: First Automatic Weather Station (AWS), currently integrated in
the network XEMA, managed by the Meteorological Service of Catalonia

Progressively, an important number of
SAIH stations gets dismantled

Beginning of the Weather Observers
Network (XOM) managed by the
Meteorological Service of Catalonia

Relative QC:
The Global Quality Index (Q) takes values
between 0 and 100, where 100 indicates the best
quality. It can be used to compare the quality of
the series in the set. Figure 05 shows that AWS
have a better index more often while Manual
stations spread over a wider spectrum as there
are much more of these series and they are
longer, hence, more problems may appear.
Figure 05: plot of the frequency of appearance (%) of each index
in the set of stations (divided into Manual and Automatic
Weather Stations) in this case obtained by:
1
𝑄 = 𝑃𝑀𝑖𝑛𝐴𝑛𝑛𝑢𝑎𝑙% + 𝑃% + 𝑄𝑍𝑒𝑟𝑜(𝑚𝑜𝑛𝑡ℎ) + 𝑄𝐺𝑎𝑝𝑠(𝑚𝑜𝑛𝑡ℎ) + 𝑄𝐺𝑎𝑝𝑠
5

• Completeness of the series:
The completeness of the series is a basic problem [ref01, 03] that can be assessed by the percentage of daily data (𝑃% ) in the
considered period. Regarding the calculation of a global index, the percentage of daily data of the least complete year
(𝑃𝑀𝑖𝑛𝐴𝑛𝑛𝑢𝑎𝑙% ) has been used.

• Zero values which are, in fact, lack of observation:
a) Systematic untagged accumulations through the week (usually accumulated weekend rainfall, a problem restricted to
Manual stations) can be estimated by an analysis of the number of rainfall days depending on the day of the week [ref05].
b) A high number of months with zero total rainfall while having complete daily data is an indicator of possible missing data
tagged as zero values. It may appear both in Manual and Automatic stations even if the source of the problem is different.
𝑄𝑍𝑒𝑟𝑜(𝑚𝑜𝑛𝑡ℎ)

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓𝑚𝑜𝑛𝑡𝑠 𝑤𝑖𝑡 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑧𝑒𝑟𝑜 𝑑𝑎𝑖𝑙𝑦 𝑑𝑎𝑡𝑎
= 100 · 1 −
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑛𝑡𝑠 𝑤𝑖𝑡 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑑𝑎𝑖𝑙𝑦 𝑑𝑎𝑡𝑎

• Distribution of days with no data:
Gaps or periods with no data must be identified. These can then be used to weigh the quality of the series using the following
equation:
𝑄𝐺𝑎𝑝𝑠

2 · 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐺𝑎𝑝𝑠 + 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑡𝑒 𝑙𝑜𝑛𝑔𝑒𝑠𝑡 𝐺𝑎𝑝
= 100 · 1 −
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠

𝑄𝐺𝑎𝑝𝑠 returns 100 when there are no gaps and gives a value near 50 when one half of the series is missing. For series with the
same number of days with data, series with more frequent gaps will return lower values than series with fewer, longer gaps.
In addition, the systematic absence of observation in specific months of the year can be assessed by the Coefficient of
Variation of the daily data percentage of the series by month (𝑄𝐺𝑎𝑝𝑠(𝑚𝑜𝑛𝑡ℎ) ).
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Relative Quality Control of the
set presented here is currently
being executed. Detection of
doubtful daily data is
achieved by selecting
supporting series [ref04] for
each candidate series
according to their climatic
region, spatial distance,
altitude difference, correlation
of daily rainfall data and
absolute quality of the
supporting series.
The main goal of the Relative
QC is to label data at a daily
scale after distinguishing
between correct values,
erroneous data and days that
cannot be classified for lack of
appropriate supporting data.
The first phase of the relative
controls is at a monthly scale,
where clear cases can already
be classified. Doubtful data
will undergo a stricter, dailybased control which will
compare daily rainfall with
supporting data on the same
day as well as on adjacent
days (to account for temporal
shifts in the series).

