
Climate services are defined as the provision of climate information in a way that  
assists decision making by individuals and organizations. Climate indices are useful 
synthetic measures, easily comprehensible for the stakeholders, managers, end-users 
and the public in general.

The project “Integrated approach for 
the development across Europe of 
user oriented climate indicators for 
GFCS high-priority sectors: agricul-
ture, disaster risk reduction, energy, 
health, water and tourism”, INDECIS, 
constitutes a pan-European effort for 
developing an integrated approach to 
produce a set of relevant climate indi-
ces targeting the high priority sectors 
of the World Meteorological Organ-
ization’s Global Framework for Cli-
mate Services (GFCS) on agriculture, 
disaster risk reduction, energy, health, 
water plus tourism. The INDECIS con-
sortium (see www.indecis.eu) includes 
16 institutions from 12 countries and 
intends to maximize the benefits 
achievable from the use of observa-
tional data across Europe to develop 
climate indicators and climate ser-
vices useful to assess the effects of 
climate variability, including extreme 
events, and climate change over soci-
oeconomic systems. INDECIS consists 
of seven Work Packages (WPs) which 
address (a) identification and prepar-
ing a catalog of climate data sets and 
portal, (b) data quality and homoge-
neity, (c) definition and implementa-
tion of indices, (d) evaluation of grid-
ded datasets, and (e) communication 
of climate services developed in the 
project. 

The INDECIS project prepared a 
comprehensive catalogue of a broad 
range of standard climate indices on 
the targeted sectors. The list of the full 
catalogue of climate indices can be 
found in the report, entitled, “Report 
on the Inventory and Catalog of Indi-
ces Datasets”. The software suite for 
indices calculation can be found to-
gether with all reports from the web-
page of the project (www.indecis.eu). 

Non-climatic data covering a wide 
array of sectorial data in Europe, 
mainly focusing on agriculture, human 
health, water resources, energy and 
tourism were collected. These data-
sets include different statistics, span-
ning a broad range of specific secto-
rial information, such as forest fires, 
reservoir storages, landslides, mortali-
ty/morbidity, hydropower production, 
road accidents, crop yields, phenolog-
ical indicators, economic and human 
losses, water availability, groundwater 
quality, tourism nights, etc. The pur-
pose of collecting sectoral data is to 
assess the calculated climate indices 
and create future climate services that 
can provide local and national Europe-
an decision makers and stakeholders 
with information and tools required 
for better adaptation and planning to 
climate change. The sectorial data in 
Finland were gathered from the Finn-

ish tourist board, Statistics Finland, 
the Finnish Ministry of economic af-
fairs and employment, Visit Finland, 
Natural resources institute in Finland. 
The details of the sectoral data gath-
ered in other European countries are 
available and can be accessed from 
the project webpage.  Based on data 
availability, the sectorial data were 
provided at different temporal scales 
(e.g. daily, monthly, and annual) and 
at various spatial scales (e.g. hydro-
logical catchment, administrative di-
visions [e.g. counties, governments], 
and national level). As an example, 
statistics related to tourism sector in 
Finland are available via the Statistical 
Service Rudolf, in collaboration with 
Visit Finland and Statistics Finland. 
We will continue to assess the useful-
ness of the climate indices using the 
sectorial data available focusing on 
tourism, agriculture and energy. The 
prediction skill of seasonal forecasts 
over the Northern latitude is gradually 
improving; summer temperature has 
shown perfect to marginally useful 
skill (Weisheimer and Palmer 2014, 
Wehrli et al. 2017), while precipita-
tion a lower although not negligible 
skill (Weisheimer and Palmer 2014, 
Mishra et al. 2017). Driven by the 
need of end-users for tailored sea-
sonal forecast products, we assessed 
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the applicability of seasonal forecast 
outputs in agriculture and winter tour-
ism, and developed and piloted a set 
of seasonal climate indices for the 
targeted sectors in Finland. The sea-
sonal forecast indices were selected, 
designed and tested together with 
end-users and were developed using 
the SEAS5 seasonal forecast system 
provided by ECMWF (Johnson et al. 
2019).  The quality of forecasts was 
assessed using re-forecast (or hind-
cast) data for the period 1993-2016, 
and the substantial systematic biases 
from raw model outputs were reduced 
by applying various bias-adjustment 
methods (Vajda and Hyvärinen, sub-
mitted to ASR). Six temperature and 
precipitation-based indices serving 
the agriculture, i.e. mean temperature, 
growing season progress, growing 
degree days, cold spell, total precip-
itation, dry conditions were co-de-
signed with the Central Union of Agri-
cultural Producers and Forest Owners 
from Finland. The computed indices 
were compiled into seasonal climate 
outlooks (Fig. 1) consisting of three 
monthly maps (lead month 0, 1 and 
2) and piloted with more than 200 
farmers during June-October 2019, 
followed by another pilot phase dur-
ing April-October 2020. In addition 
to the forecast performance analysis 
performed at the end of the first pi-
lot, a feedback survey was conducted 
with the farmers in order to gather 
their opinion about the usability of 
the newly developed outlooks. Similar 
approach was applied in the devel-
opment process of the five seasonal 
indices targeting ski-resorts: mean 
temperature, probability of snow cov-
er, snow depth, conditions for artifi-
cial snow production, occurrence of 
maximum wind speed. The Finnish 

Ski Association and six ski resorts from 
Finland were involved in the design of 
seasonal indices and the on-going test-
ing phase during November 2019-April 
2020. The developed seasonal forecast 
services might contribute to the crea-
tion of tailored climate services for the 
end-users. Involving the users in co-de-
signing and testing of seasonal fore-
cast products provided us qualitative 
information both on the requirements 
concerning both the content and visu-
alization of the new forecast products 
and their usability and value.
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FIG 1: Seasonal climate outlooks describing the development of growing 
season lead months 0, 1 and 2 issued in July 2019. The categories behind 
normal and ahead describe the development of growing season compared 
to climatology. Probabilities (%) within these categories expressed through 
colour shades describe the proportion of members lying in the tercile catego-
ries (below 33%, 33-66% and above 66%) of the forecast (source: Vajda and 
Hyvärinen, submitted, 2020).
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