Servei Meteorològic
de Catalunya

Generalitat de Catalunya
Departament de Medi Ambient i Habitatge

FENOCAT: The phenological network of Catalonia
Montserrat Busto, Xavier de Yzaguirre and Jordi Cunillera

Servei Meteorològic de Catalunya (METEOCAT)
mbusto@meteo.cat

FIFTH ASSESSMENT REPORT IPCC FACTS:

So we need long and high-quality
phenological series to track
biological changes in the environment!

Recent climate changes have had widespread impacts on human and natural systems

… and to quantify the effects
of climate change on
different animal and plant
species that constitute each
ecosystem

Continued high emissions would lead to mostly negative
impacts for biodiversity, ecosystem services and economic
development
The apple tree flowering in Cardedeu
(BCN). Peñuelas et al. 2002

Day of year

Yes, and continued high emissions
would also amplify risks for livelihoods
and for food and human security
Changes in the growing lenght season
(Phenologic gardens of Europe). Menzel, 2002

Year

Phenology is the branch of ecology that studies and describes the relationships between climatic factors and seasonal or periodic manifestations of the species

PHENOLOGICAL OBSERVATIONS IN CATALONIA
• Phenological observations in Catalonia began officially in 1932 with the former Meteorological Service of Catalonia
(SMC, 1921-1939) in response to the Copenhaguen Conference call done in 1919, when weather services were urged
to begin this specific observations.

Barcelona

Catalonia is located NE of
the Iberian peninsula and
NW of the Mediterranean
basin.
Area = 32.000 km2
Population = 7.5 million

• In 1936 the SMC published "First results of the phenology observations in Catalonia (1932-1935)"
• Catalan phenological observation were subsequently managed by the State Meteorological Service (now AEMet), who
re-started the observations in 1942.
• The number of phenological observers in Catalonia decreased significantly from the SMC period (50 observers) to the
last AEMet period.

Phenological network of
volunteer collaborators of
INM (now AEMet) in 2002.
(De Cara and Mestre, 2006)

PEP 725 observation network in
2013. There are only 2
observation stations from
Catalonia.
(http://www.pep725.eu/)

BBCH principal growth stages (Meier et al. 1994)

FENOCAT MAIN FEATURES
1- FENOCAT uses BBCH international codification
BBCH scale is a system for a uniform coding of phenologically similar
growth stages of all mono- and dicotyledonous plant species. It is used
broadly in monitoring natural systems across Europe (Meier 2001; Koch
et al. 2007), and more recently in USA (Schwartz et al. 2013).

1
Evaluation of phenophase status by
answering a series of “Yes/No” questions
is very intuitive for most observers

2- FENOCAT follows the observation guidelines
ofithe USA National Phenology Network

2
Calculation of uncertainty in the date a phenophase began or ended
can be done with the recording of phenophase “absence”
“Breaking leaf buds” began Apr 5 with a possible error of -3 days and
ended Apr 10 with a possible error of -2 days

It is possible to quantify the onset, duration, and intensity of
phenological stages of plants and animals to understand how life
cycles track environmental variation.
3
Unusual events can be captured

3- FENOCAT is an example of citizen science
All FENOCAT observers are volunteer citizens with very different
background and interests, but all of them are committed to science

2014 autumn was atypical, with temperatures
quite above the average. The holm oak (Quercus
ilex) bloomed again in late October and beginning
of November, and 3 phenophases occurred
simultaneously: male flowers, green and mature
acorn.

Denny et al. 2009

The American system registers all the phenophases existing each time
an observation is done, carrying out a periodic assessment of the
“status” of the phenophase for an organism, rather than simply
recording the date of an “event” (Denny et al. 2014).

4
Multiple occurrences of a
phenophase can be tracked

A 2nd round of budbreak and leaf
emergence after a killing frost,
Two distinct flowering episodes in an
insect defoliation or severe drought
area with unpredictable water
availability

4- FENOCAT forms part of Pan European Phenology Database (PEP725 project)
This phenology network has the aim of being useful to science. Therefore, from the first year of life, has sent
their recorded data to the Pan European Phenology Database (PEP725)

5
Duration of phenophases
can be calculated
Dispersal of ripe fruit lasted from
Apr 20 (-1d) to May 7 (-2d)

“As additional data provider for Spain METEOCAT showed an
impressive start with almost 1000 records for the years
2013/2014”. End of Year Report 2014 (PEP 725).

http://www.pep725.eu/serendipity/
index.php?/categories/2-PEP725-News

FIRST ANALYSIS OF PHENOLOGICAL OBSERVATIONS MADE FOR 2013-2014 PERIOD
• Initially (April 2013), 79 people expressed their interest in collaborating on the FENOCAT.
• Nowadays there are around 50 observers which send us every month phenology observations of 25 plants (different phenophases of each one), 14 birds and 6 butterflies.
• To supply the data in a good and uniform quality it is essential to establish and develop data quality control procedures, following the PEP725 project guidelines (“Multistage quality control”)
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Example of “very good” data from one observation point after quality
control (completeness and inner consistency checks).

Spatial distribution of FENOCAT
observation points (March 2015)
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Simultaneous
observations for
“Apple tree (Malus
communis) – at
least 50% of
flowers open, first
petals falling”
(time and spatial
consistency
checks).
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Examples of
“poor” data from
two observation
points (A and B)
after quality
control
(completeness
and inner
consistency
checks).

Simultaneous
observations for
“Swallow (Hirundo
rustica)”
(time and spatial
consistency
checks).

INTERNATIONAL SYMPOSIUM CLIMATE – ES 2015. Tortosa, Tarragona, Spain 11-13 March 2015
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