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IPHEN was promoted by a group of Italian phenologists during 
a workshop held in Rome (14-15 dec 2005) and the first 

products were issued in March 2006

a co-operative project finalized to phenological monitoring 
and modelling for the regular production and broadcast of 

weekly phenological maps for wild vegetation and crops

THE IPHEN PROJECT



THE IPHEN PROJECT

PHENOLOGICAL 
MONITORING 

NETWORK

Co-operation of
Universities, Research
Institutes, Extension
Services and other
Associations

PHENOLOGICAL 
MODELS

Development, 
Calibration and 

Validation of
phenological models for

different species and 
varieties

PRODUCTS

Weekly phenological maps for Italy based on 
observations and models
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Co-ordinator – CRA-Cma (Council for Agricultural Research - Research unit for meteo-
climatology)

Participants
Universities
- Università degli Studi di Milano – Facoltà di Agraria Dipartimento di Produzione Vegetale
- Università degli Studi di Bologna - Facoltà di Agraria, Dip. di Biologia Evoluzionistica; Dip. di   

Produzione Vegetale, Dip. di Scienze e Tecnologie Agroambientali
- Università Cattolica del Sacro Cuore 
- Università degli Studi di Firenze Centro Interdipartimentale di Bioclimatologia CIBIC-UNIFI
- Università degli Studi di Palermo (Motisi)
Università degli Studi di Pisa - Centro Interdipartimentale di Ricerche Agro-Ambientali "Enrico   

Avanzi"
- Università degli Studi di Roma Tor Vergata – Dip. di Biologia
- Università degli Studi di Udine
- Università degli Studi di Sassari
- Università degli Studi dell’Aquila – Dip. di Scienze Ambientali
- Università degli Studi di Torino

Cra Institutes
- CRA-CMA
- Centro di ricerca per la viticoltura (Conegliano TV) (CRA-VIT)
- Centro di ricerca per l’olivicoltura e l’industria olearia (Rende) (CRA-OLI)
- Unità di ricerca per l’uva da tavola e la vitivinicoltura in ambiente mediterraneo (Turi BA) (CRA-
UTV)

THE NETWORK



Other research institutions
- Fondazione Edmund Mach - S. Michele, Trento
- Istituto di Biometeorologia Ibimet

Associations
- AIA - Associazione Italiana di Aerobiologia www.ilpolline.it
- AIAM - Associazione Italiana di Agrometeorologia. www.agrometeorologia.it
- Unaapi, Unione Nazionale Associazioni Apicoltori Italiani www.mieliditalia.it

Agrometeorological and extension services
- Regione Sicilia – Servizio Informativo Agrometeorologico Siciliano
- Regione Calabria - Arssa Calabria – Servizio Agrometeorologico
- Regione Emilia Romagna - Arpa Emilia Romagna - Servizio Idrometeorologico
- Regione Lazio - ARSIAL
- Consorzio di Difesa di Brindisi CODIVABRI
- Regione Sardegna - Arpa Sardegna
- Regione Liguria – Ass.to Agricoltura, Settore Servizi alle Imprese Agricole C.A.A.R. (Centro di 

Agrometeorologia Applicata Regionale)
- Regione Piemonte - Ass.to Agricoltura
- Regione Val d’Aosta - Institut Agricole Régional
- Amministrazione Provinciale di Pesaro ed Urbino (Ufficio Ambiente - Serv.4.3)
- Agenzia Servizi Settore Agroalimentare delle Marche

THE NETWORK



THE MONITORING - BBCH scale adoption

FOR ALL THE MONITORED SPECIES



Manuals with observational standard 

Standard sheets for observational site characterization 

Weekly observation sheets

DOCUMENTATION FOR OBSERVERSMONITORING - DOCUMENTATION



MONITORING - investigated species and varieties

XXXXCupressus sempervirens L.

XXXXCupressus arizonica Greene

XXXXXXVitis vinifera L. cv Cabernet s.

XXRobinia pseudoacacia L.

XXOlea europaea L.

XXXXXXSambucus nigra L.

XXXXXXVitis vinifera L. cv Chardonnay
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PHENOLOGICAL MODELS



Phenological rhythms of plants are ruled by a 
biological clock that is generally hard to read (it 
is strictly related to hormones and plant 
physiology)

For this reason a thermal clock is often 
considered instead of the biological clock 

Limitations: linearity of response is a pre-requisite 
for our thermometric sensors. Plants are not true 
thermometers (their biological goals justify non 
linear responses to temperatures or the same 
answer to different thermal forcing).

THE NHH MODELLING APPROACH



How to read the thermal clock of plants

Thermal Units: standard approach adopted since Réaumur times 
(XVIIIth century).

Normal Heat Hours (NHH): Hourly temperatures normalized by
means of a response curve representing the  effectiveness of
temperature for plant phenology (T Vs developement)

Advantage of NHH: they overcome the main limitation of thermal 
units – the overestimation of super-optimal temperat ures

Beta function (Wang & Engel, 1998)
Temperature Response Model (Weikai & Hunt, 1999)

THE NHH MODELLING APPROACH



NHH SUMS based model

NHH thresholds -> Phenological Stage (BBCH)

How NHH approach works
Grapevine Response Curve
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NHH–parameterization of the beta function

Models calibration and validation based on:

1 - hystorical phenological data gathered by the iphen n etwork

2- hystorical meteorological data from national agromete orological
network (RAN - CRA-CMA)



MAP PRODUCTION



CRA-CMA NETWORK (92 stations)

PHENOLOGICAL ANALYSIS – STEP 1

Daily Temperature Fields

Daily maximum and 
minimum temperature maps

DTM – CELL: 2 km 2

ASPECT

Spatialization of station data by 

means of the Shepard’s method 
applied to data previously 

homogenized for height and 
aspect



Daily maximum and 
minimum temperature 

maps
NHH sums

First Guess
(Phenological model)

PHENOLOGICAL ANALYSIS – STEP 2

First Guess Map



match between first guess
and monitoring data

Error Field

PHENOLOGICAL ANALYSIS – STEP 3 

Error Field



First Guess Correction with
Error Field

Final Map

PHENOLOGICAL ANALYSIS – STEP 4 

Final Map



PHENOLOGICAL FORECAST

Final Analysis Map Actual NHHsums

REVERSE MODEL

Forecast Maps
Days of Occurence

Daily Thermal Fields
GFS

Climatology



IPHEN PERIODICAL PRODUCTS 

WEEKLY MAPS BROADCAST



SOME EXAMPLES



http://www.cra-cma.it/iphen/mappe.asp



ANALYSIS MAP  - Cupressus sempervirens L.



FORECAST MAP  - Cupressus sempervirens L.
Start of flowering (BBCH 61) – day of occurrence



FORECAST MAP  - Cupressus sempervirens L.
Full flowering (BBCH 65) – day of occurrence



ANALYSIS MAP  - Robinia pseudoacacia L.



FORECAST MAP  - Robinia pseudoacacia L.
Start of flowering (BBCH 61) – day of occurrence



FORECAST MAP  - Robinia pseudoacacia L.
Full flowering (BBCH 65) – day of occurrence



ANALYSIS MAP  - Vitis vinifera L. - Chardonnay



ANALYSIS MAP  - Olea europaea L.



RELEVANT ISSUES

CONTINUITY – since 2006 – 5th year
4 weeks without map broadcasting over the last 89 weeks
(the last hole was yesterday: EMS fault!)

DIRECT INVOLVEMENT OF PHENOLOGISTS
The effort of monitoring is translated in an useful product
overcoming the classic “no fundings syndrome”: TIME 
SERIES ARE GROWING UP
We put the Italian phenologist in network and the network is
lasting long (yearly IPHEN Meeting)



PERSPECTIVES

Activation of Regional/Local releases of the IPHEN m odel (resolution 
of about 200 m) useful for local meteorological and p henological
networks (first prototypes are already operational in Sad egna and 
Liguria)

Extension to new species / varieties
(Liguria - 10 local varieties of grapevine like Pigato a nd Vermentino)

New forecast procedures

Ending of prototypal phase, beginning of release of o perational CRA 
CMA products

More strict involvement of subjects that need phenolo gical 
observations (e.g.: health autorities, agricultural au torities, operators 
of the agri-food chain (farmers, input-supply-industry,  agro-food-
industry and food distribution)

Extension to other European countries (maybe...)



Thank you for your kind attention


