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Update of the Italian  
Agro-meteorological Network

CAE has won an important tender, launched by CREA, relating 
to the four-year framework agreement for the “turnkey” supply 
and maintenance of 39 stations, located throughout the Italian 
national territory, for the acquisition of the data necessary for 
the reconstruction of meteorological events (temperature, rain-
fall, relative humidity, etc.) of the national agro-meteorological 
network (RAN).
The Council for Agricultural Research and for the Analysis of the 
Agricultural Economy (CREA) is a public research body subject 
to the supervision of the Italian Ministry for Agricultural, Food, 
Forestry Policies (MIPAAF) and the current national agro-mete-
orological network reports to it; this network consists of a set 
of automatic monitoring stations, located in mainly agricultural 
areas, whose construction began in 1991 and then continued in 
the following years with the creation of a wider network, spread 
throughout the national territory.
Currently, the 39 monitoring stations that compose the network 

https://www.politicheagricole.it/flex/FixedPages/Common/miepfy200_reteAgrometeorologica.php
https://www.crea.gov.it/en/home
https://www.politicheagricole.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/202
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need an adaptation. For this reason, the framework 
agreement was signed with CAE, which won the 
tender and will take care of the disposal of the old 
stations, as well as of the supply, installation and 
maintenance of the new ones.
The monitoring network, located throughout the 
country, will be populated by the brand new CAE 
stations powered by a solar panel rechargeable 
battery, equipped with a Compact datalogger and 
new sensors such as: radiometer, THS thermo-hy-
grometer, leaf-wetness sensors, anemometer, 
PG2R rain gauge, barometer, thermometers for 
surface and soil temperatures.
The stations will be equipped with a UMTS/GPRS 
modem, that will send the detected data to the 
CREA control unit in Rome, on a Cloud web pla-
tform, where, thanks to the new software for ac-
quisition and display via WEB provided by CAE, 
it will be possible to perform continuous and re-
al-time monitoring, as well as to allow station 
configuration, alarm management and data vali-
dation. CAE will guarantee not only supply but also 
services: the stations will be maintained thanks to 

a preventive and corrective maintenance service, 
together with remote maintenance and assistance, 
and an H24 availability service.
The agro-meteorological quantities measured 
by the RAN stations will be used for the recon-
struction of meteorological events (temperature, 
rainfall, relative humidity, etc.), as well as for the 
monitoring of the agricultural season. The data 
collected will be acquired on an hourly basis and 
systematically checked as far as their correctness, 
physical and weather/climate consistency, before 
being archived in the CREA Cloud web platform 
and subsequently in the National Agro-meteoro-
logical Database of the National Agricultural Infor-
mation System (SIAN).
In these days the first executive contract is being 
signed, resulting from the signing of the framework 
agreement. This first contract is about the “turn-
key” supply and maintenance of the first 12 sta-
tions, which will replace as many non-operative 
control units of the national agro-meteorological 
network, as well as of the software infrastructure 
for data acquisition and display. ■

https://www.cae.it/eng/products/datalogger/compact-compact-plus-plus-pd-90.html
https://www.cae.it/eng/products/other-sensors/ths-thermo-hygrometer-pd-34.html
https://www.cae.it/eng/products/other-sensors/ths-thermo-hygrometer-pd-34.html
https://www.cae.it/eng/products/rain-gauges/pg2-rain-gauge-pd-8.html
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BACK TO INDEX

Measurements of soil moisture  
and snow water equivalent:  
the revolution starts with cosmic rays
We often talk about the consequences of climate 
change and, in Italy, the data of 2021 indicate that 
it has been a year characterized by critical clima-
tic trends and meteorological events, as well as by 
very high maximum temperatures, average tempe-
ratures higher than those of past years and prolon-
ged periods of drought (source ISPRA). Up to these 
weeks, we must observe that in Italy the current 
water availability has been negatively affected by 
a winter so far lacking in significant rainfall (source 
ANBI).
These situations of hardship are always increa-

sing, and that increases the number of the insti-
tutions that need to be updated on the availability 
of water in order to better manage it, taking into 
account the different needs: agricultural, industrial, 
electrical, domestic, etc. For this reason, it’s incre-
asingly important to have data that allow us to ac-
curately calculate water availability, and to this end 
CAE suggests the Finapp probe, produced and pa-
tented by the same innovative start-up which uses 
CRNS (Cosmic Ray Neutron Sensing) technology.
Finapp transformed the CRNS technology from 
heavy, bulky and expensive - and therefore only 

https://www.isprambiente.gov.it/it/archivio/notizie-e-novita-normative/notizie-ispra/2021/09/siccita-incendi-e-tutela-della-fauna-selvatica-stagione-venatoria-2021-2022
https://www.anbi.it/art/news/6309-osservatorio-anbi-risorse-idriche-br-disponibilita-d-acqua-g
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useful for academic purposes - into a real product, 
suitable to meet different market needs at low co-
sts and, at the same time, with an important level 
of innovation compared to traditional probes, the-
refore allowing to measure soil moisture and SWE 
- Snow Water Equivalent:
l  on an areal basis
l  in depth
l  in real-time
and all this with a light, compact, and eco-friendly 
instrument, installed above the ground. 2 sensors 
in 1, as the hardware used for measuring soil moi-
sture and SWE is the same. This implies that, by 
purchasing a single instrument, it is possible, for 
example, to collect the SWE data in winter to esti-
mate the avalanche risk, as well as the soil moistu-
re data in summer to predict the risk of wildfires or 
floods (soil wetting).
CAE has been implementing multi-risk monitoring 
and earlywarning systems for civil protection pur-
poses for decades, in Italy and abroad, and has de-

veloped an integrated solution, optimized in terms 
of low electricity consumption and overall reliabi-
lity in the field, in order to suggest the innovative 
probe for both new and existing remote measure-
ment networks.
The data measured by the Finapp probe and inte-
grated in this way with those of the other sensors 
become fundamental not only to estimate water 
availability in summer, thanks to the calculation of 
the equivalent of water present in the snow (SWE), 
but also to develop phytopathological models, 
therefore proving to be a truly strategic tool for the 
agricultural sector. These same measurements 
also provide important information for assessing 
the risk of triggering avalanches and landslides, 
the evolution of possible floods and the suscepti-
bility to wildfire hazard. To sum up, it is a very ver-
satile and innovative product, as demonstrated by 
the patent obtained.
To find out more, write to sales@cae.it or go to Fi-
napp website page. ■

https://www.finapptech.com/en
https://www.finapptech.com/en
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Emilia-Romagna: the new agro-meteorological 
network is open hardware
In Emilia-Romagna Region the stations of the RI-
RER network (Integrated Regional Hydro-Me-
teo-Pluviometric Network of Emilia-Romagna) 
can be grouped into 3 different and homogeneous 
networks in terms of structure and purpose:
l  those with the main purpose of civil protection - 

data transmission mainly via UHF radio;
l  those with predominantly agro-meteorological 

and climatological purposes, including agro-me-
teorological and urban networks - GSM/GPRS 
transmission;

l  those with climatological purposes, composed 
of mechanical stations and Stima V3 automatic 
stations  - GSM data transmission.

CAE, in temporary joint venture with DigitEco, has 
won the tender for the updating of the agro-mete-
orological network of the Region of Emilia-Roma-

BACK TO INDEX

gna, as indicated above in point 2. This network, 
established at a regional level since 1985 and com-
pletely renovated in 2004, now requires plant and 
instrumental adaptations to allow to maintain a 
high quality standard, as well as to exploit the in-
novative solutions that are now made available by 
the current technological landscape, in the same 
open hardware perspective that has already been 
developed internally by Arpae for the Stima V3 sta-
tions. All this offers optimization in the measure-
ment of quantities, greater flexibility in managing 
the data flow, and innovative and safer transmis-
sion techniques. The choice of open source sta-
tions is expected to be an optimal solution also for 
private sectors: the aggregation of data between 
public and private networks will be facilitated, as 
well as its management and maintenance.

https://www.arpae.it/it/temi-ambientali/meteo/dati-e-osservazioni/rete-di-monitoraggio-idrometeorologica
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The supply and installation of new automatic sta-
tions, replacing the existing ones, will allow the 
agro-meteorological network to implement with 
full efficiency the monitoring functions of atmo-
spheric variables for meteorological and agro-me-
teorological applications, as well as to continue 
the historical climatic assessments.
In the first implementation phase, the project in-
volves the evolutionary development of the alrea-
dy existing Stima open source monitoring station 
project, both at the hardware and software level; 
then it will follow the updating of the agro-mete-
orological network stations, replacing the existing 
ones with 44 new automatic stations, of which:
l  35 basic agro-meteorological stations equipped 

with rainfall, air temperature and relative humi-
dity sensors;

l  9 complex agro-meteorological stations equip-

ped with rainfall, air temperature, relative humi-
dity, solar radiation and wind sensors.

Meteorological events have a crucial influence on 
the agricultural management of the territory and 
strongly affect its productions, in both qualitative 
and quantitative terms. Knowing the characteri-
stics of the local climate has always guided crop 
choices and livestock farming, and the planning of 
agricultural activities cannot ignore the weather 
trend of the agricultural season. Agro-meteorology 
has taken an increasingly important role in agricul-
tural planning, due to the greater meteorological 
variability in recent years, and in particular to the 
growing spreading and intensification of extreme 
phenomena. With the update of this monitoring 
network, the Emilia-Romagna Region wants to 
guarantee the agricultural world all the information 
needed and be certain that it is reliable data. ■
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Swiss precision chooses CAEtech  
rain gauges
Eawag, the Swiss Federal Institute of Aquatic 
Science and Technology, is a world-leading aquatic 
research institute nad offers an excellent environ-
ment for gaining a comprehensive understanding 
of aquatic ecosystems and water resources, iden-
tifying emerging problems, and developing broadly 
accepted solutions. Eawag purchased three PG4i, 
stand-alone rain gauges and decided to use CAE-
tech technology as part of a study relating to the 
quality of groundwater. In particular, the goal of the 
project is to make an analysis to understand how 
rainfall affects the presence of contaminants, such 

BACK TO INDEX

as pesticides and bacteria, in the water.
Karstic aquifers make-up 20-25 % of the drinking 
water resources worldwide and contribute to 18 
% of the Swiss drinking water. Due to their geo-
logical development, they exhibit a high hydraulic 
conductivity that often leads to hydraulic shortcuts 
between surface and groundwater, and associated 
karstic springs. Due to fast transport, contami-
nants like pesticides and bacteria could reach the 
springs in high concentrations.
In Swizerland, the current groundwater monitoring 
strategies implemented allows for the long-term 

https://www.eawag.ch/en/
https://www.cae.it/eng/products/rain-gauges/pg4i-stand-alone-rain-gauge-pd-89.html
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monitoring of water quality, but short-term chan-
ges are potentially missed. Within hours after a 
precipitation event, water quality could deteriorate 
to the extent that it should not be used as raw wa-
ter in drinking water production anymore.
For this reason EAWAG decided to study these 
fast changes in water quality automatically and 
by measuring pesticides and their transformation 
products in-situ. In particular, with a 4-wheel mobi-
le laboratory that allows to withdraw and analyze 

various samples per hour in situ for extended pe-
riods of time, even several weeks, hoping to obser-
ve whether abrupt changes in concentrations due 
to precipitation events occur or not.
The aim is to learn about temporal dynamics of 
pesticides and their transformation products in 
karstic aquifers, which will help to make decisions 
on how to monitor the water quality and manage 
agricultural practices in these vulnerable environ-
ments. ■
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Po River: new investments to protect water 
quality

A new multiparameter probe for water quality was 
installed at the Pontelagoscuro ARPAE station, whi-
ch is part of the Emilia-Romagna Integrated Regio-
nal Hydro-Meteo-Pluviometric Network (RIRER).
The Po River District Basin Authority (ADBPO), in 
collaboration with ARPAE-SIMC, owner of the sta-
tion, has promoted the installation and maintenan-
ce of the aforementioned probe for at least three 
years, in a spot where the monitoring of the Po Ri-
ver is strategic, in order to detect chemical-physical 
parameters such as: water temperature, electrical 
conductivity, pH, dissolved oxygen, redox poten-
tial, turbidity.
According to the Legislative Decree 152 of April 3rd, 

BACK TO INDEX

2006 “Legislative Decree 152/2006 Environmental 
Regulations”, Part Three, Annex 5, Table 3, “Emis-
sion limit values in surface waters and sewers”, 

https://www.adbpo.it/
https://www.arpae.it/it


10

CAE MAGAZINE • n.24 • april 2022 

the measurement of these parameters will allow to 
have feedback on the states of change of the moni-
tored river section.
Thanks to the basic parameters provided by this 
probe, information will be obtained on the state of  

the water, which will be analysed and framed wi-
thin the seasonal trends, the historical data and the 
fluctuations of the values. Particularly:
l  the measurement of the physical parameter of 

water temperature allows the monitoring and 
definition of the maximum variations between 
average temperatures in the sections of the wa-
tercourse upstream and downstream of any en-
try points;

l  the physical parameter of electrical conductivity 
is used to determine the water salinity, the mo-
nitoring of which is essential as far as industrial 
waste is concerned, as well as to determine the 
saltwater intrusion;

l  pH is a measure of the acid-base balance of an 
aqueous solution. Knowing this data is important 

for any type of assessment regarding the quality 
of water, first of all the drinking water;

l  the measurement of the dissolved oxygen con-
centration is necessary for the respiratory me-
tabolism of most living organisms. It therefore 
represents an essential parameter to define 
the suitability for life of an aquifer, as well as to 
establish its level of pollution. Continuous moni-
toring of this parameter allows to record chan-
ges in its concentration and be alerted in effecti-
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ve time, before the monitored ecosystems suffer 
irreversible damage;

l  the redox potential is a unit of measurement of 
the electron activity in the aqueous medium when 
water comes into contact with other substances 
and is directly dependent on pH. These two para-
meters, combined with the electrical conductivity, 
define the tendency of a well-determined aqua-
tic environment to develop chemical reactions. 
Knowing the redox potential is essential for the 
purification activities related to purifiers and the 
reuse of the water coming from them, as well 
as to define the liveability characteristics of the 
aquatic habitat for living species and therefore 
its degree of pollution;

l  the turbidity measurement gives indications on 
the clarity of the water. This parameter measures 
the quantity and, therefore, the concentration of 
particles suspended in water, such as micro-or-
ganisms, silica, sludge, organic substances, mi-
nerals, oils, bacteria... Its determination is crucial 
to provide feedback on water pollution and on 
the impacts that the presence of these particles 
have on aquatic life.

This need has emerged in order to pursue the requi-
rements of the Water Framework Directive (WFD), 
whose objectives highlight the importance of the 
water resource from a socio-economic point of view 
and of the identification of water bodies and relative 
chemical - physical - biological characteristics, as 
well as their level of alteration.
Since up to now this kind of control activities has 

been carried out by the competent Bodies through 
measurement campaigns, ADBPO believes that an 
automatic and continuous monitoring of the che-
mical-physical parameters subject to these analy-
ses can become a valid aid and a powerful tool to 
support those who deal with this on a daily basis. 
As a matter of fact, through constant, punctual, re-
al-time and fast monitoring in terms of data return, 
it is possible to identify spills in surface waters, thus 
allowing timely intervention by the competent au-
thorities, as well as to enhance a database from an 
informative point of view, which will be useful for de-
sign and planning actions.
Therefore, by installing this probe, the District Autho-
rity wanted to launch an experiment to test the ef-
fectiveness of monitoring with fixed multiparame-
ter probes supporting the pre-existing hydrometric 
stations on the Po River; its installation will allow to:
l  obtain a complete cognitive picture in the same 

point, which includes both qualitative and quanti-
tative data, linked to the hydrometric level;

l  investigate the variation of the basic parame-
ters, due to anthropogenic pressures, by measu-
ring organic load, oxygen balance, acidity, water 
salinity and microbial load, as well as hydrologi-
cal characteristics of the transport of solids;

l  evaluate the water quality index of the Po River 
in order to promptly alert the exceeding of prede-
fined limit values for the detected parameters, as 
well as the evolutionary trend resulting from the 
implementation of the planned interventions;

l  evaluate the loads of pollutants carried by the 
Po River into the Adriatic Sea;

l  make use of an automatic and continuous mo-
nitoring of the waters, as well as of a reliable and 
timely transmission of the detected data such 
as the radio carrier with which these stations are 
equipped.

The data collected will be sent via the ARPAE radio 
monitoring network, then acquired and displayed 
on the systems used by the aforementioned Body 
and finally made available to ADBPO for subsequent 
analyses. ■

https://www.cae.it/eng/solutions/risk-due-to-pollution-of-water-resources-hs-21.html
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