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• ARPA-SIM has started to use operationally MF products since 
January 2007.

• The presence of strong anomalies (especially long spells of dry 
periods) has induced communities dealing with water management 
(agriculture, energy production, civil use)  to take actions at a 
growing time lag and therefore to ask for forecast outlooks to base 
their decision.

• ARPA-SIM is taking part at several technical committees, set up by 
local and national governments,  giving advices and long-range 
forecasts targeted on the management of water.

The need of extended forecasts
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Examples of applications: water management 
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Every Monday we issue a two 
weeks outlook based on the 
latest monthly forecast and the 
most recent VarEPS runs (6 
runs from Friday to Sunday)

Examples of applications: 15 days forecast for agriculture
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How we use the products ?
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Deterministic Verification of MF against a temperature index of Emilia-Romagna 
region tempER*

*V. Marletto, http://www.arpa.emr.it/ia%5Fsiccita/download/Temper_un%20nuovo%20indice.pdf

http://www.arpa.emr.it/ia%5Fsiccita/download/Temper_un nuovo indice.pdf
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Correlation between weekly tempER anomaly and MF ensemble mean weekly anomaly 
in the six model grid points around the region

tempER: mean of 2m 
temperature anomaly 
from 200 stations in 
Emilia-Romagna 

Monthly Forecast 
interpolated model 
grid points
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135 Forecasts , ACC ~0.8, MAE 1.3, BIAS -0.5, Stdev 2.0 
Weekly anomalies of tempER and monthly forecast

Stdev_tempER 2.5 
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Stdev_tempER 2.5 

135 Forecasts , ACC ~0.5, MAE 1.9, BIAS -0.6, Stdev 1.2 
Weekly anomalies of tempER and monthly forecast
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Stdev_tempER 2.5 

135 Forecasts , ACC ~0.4, MAE 1.9, BIAS -0.6, Stdev 0.8 
Weekly anomalies of tempER and monthly forecast
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Stdev_tempER 2.5 

135 Forecasts , ACC ~0.1, MAE 2.1, BIAS -0.5, Stdev 0.6 
Weekly anomalies of tempER and monthly forecast
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135 FC, W2 ~0.8, W3 ~0.6 

Weekly anomalies of tempER and monthly forecast (3 weeks filter)

MF has tendency to persist the anomaly
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STRONG AUTOCORRELATION IN THE FORECAST

COULD IT BE DUE TO AN EXCESSIVE FORCING IMPOSED BY 
SLOW EVOLVING SURFACE ANOMALIES ?
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THE EFFECT OF SOIL WETNESS

Volumetric soil water content (L1+L2+L3)
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W3 forecast of 2mT anomaly from 03/05/2007 MF run
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Correlation between soil water content (SMI*) in the 
initial condition and 2m temperature ensemble mean 

anomaly at W1

AMJJAS - Europe

*L. Ferranti, Viterbo P. 2006: The European summer of 2003: sensitivity to soil water initial conditions Tech. Memo n.483, ECMWF
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Correlation between soil water content (SMI) in the 
initial condition and 2m temperature ensemble mean 

anomaly at W2

AMJJAS - Europe
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Correlation between soil water content (SMI) in the 
initial condition and 2m temperature ensemble mean 

anomaly at W3

AMJJAS - Europe



Monthly Forecast Performance over the Po-Valley Region
F. Grazzini, Forecast User Meeting ECMWF 13-15 June 2007

Correlation between soil water content (SMI) in the 
initial condition and 2m temperature ensemble mean 

anomaly at W4

AMJJAS - Europe
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Rank correlation between SMI at week 0 (initial 
conditions) and 2mT anomaly at different time lag

MF forecast

Observations (op analyses)

AMJJAS - Europe



Monthly Forecast Performance over the Po-Valley Region
F. Grazzini, Forecast User Meeting ECMWF 13-15 June 2007

Summary

- We think that such a system it is useful and could help  to address the growing 
demand of forecasts ranging from a week to a months. The impact of forecasts at 
even longer ranges at the moment is smaller.  

- Quantitatively the monthly forecast produces useful outlooks over our region up 
to 12-18 days with a skill (for 2mT anomaly) better than persistence. Kalman
filtering could increase the skill even further removing the systematic error. 

- Beyond week 2 atmospheric predictability reduces drastically, the remaining 
anomaly signal often seem to be induced by slow varying surface processes that 
introduces a strong autocorrelation in the forecast. In particular the initial anomaly 
tend to persist (excessively ?) through the forecast. Is it because the feedback 
with the soil is too strong especially at low values of water content ? 

- What about at longer ranges like seasonal forecast ? The introduction of 
perturbations in the soil might be useful to avoid the system drifting (especially in 
summer) towards a dry “eigenstate”. 
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