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Introduction

Verification of rainfall forecasts is essential for understanding the errors and assessing the improvements of a Numerical Weather Prediction system (NWP). Satellite rainfall products are well suited to contribute to this
goal, in particular for forecast verifications over regions where the ground observation network is sparse. Météo-France (MF) develops and runs operationally a NWP system over five domains in the Tropics to provide
guidance to the French Overseas Territories in the Carribeans, in the Indian and Pacific Oceans. Within the framework of the development of MF’s next generation forecasting system dedicated to the Tropics, a new
method has been set up to evaluate its precipitation estimates, using satellite rainfall products as reference. This method is based on Fractions Skill Scores calculations, and uses several perturbed reference states in order
to take into account the uncertainties of the satellite rainfall product. The rainfall products selected for this study are the GSMAP product and the TAPEER product developed within the Megha-Tropiques science team.
The verification methodology is presented below as well as a first evaluation of the MF future forecasting system compared to the ECMWF model.

Météo-France next generation forecasting system for tropical Overseas territories

Geographical domains: On the figure below, the four black (resp. five yellow) domains
correspond to the current (resp. next generation) forecasting system domains of the ALADIN model
(resp. AROME model).

Model characteristics: The current ALADIN model main characteristics can be found in the
table below:

Dynamics 8km L70, spectral, SL, SI, hydrostatic, 450”
Microphysics Improved Lopez (Bouteloup, 2005)

Deep convection Parametrized
Coupling ARPEGE or IFS

Assimilation 3D Var scheme, 6h window, 4/day, no radar data

The main characteristics of the AROME model are described below:

Dynamics 2.5km L90, spectral, SL, SI, non-hydrostatic, 60”
Microphysics ICE3 (5 prognostic variables, 25 processes)

Deep convection Explicit
Coupling IFS

Assimilation 3D Var scheme, 3h window, 8/day, radar data

Methodology

Fractions Skill scores: The score selected in the present study consists of an adaptation of the
Fractions Skill Score (FSS) (Roberts and Lean, 2008) to take into account uncertainties of the reference
dataset. The decision model for the FSS score is ’A forecast is useful if the frequency of forecast events is
similar to the frequency of observed events’ (Ebert, 2008). The FSS can be computed over a domain for
a given rain intensity threshold s as well as for a given neighborhood window size.
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where N is the number of neighborhood windows in the domain. < Py >s (resp. < Px >s) is the fraction
of grid boxes in a neighborhood with observed events (resp. forecasted events).

Perturbed Fractions Skill Scores: In the verification method, the reference state is per-
turbed using error estimates of satellite rainfall products used as reference. Distribution of FSS score
differences are computed and fractions of positive and negative FSS differences are used to discriminate
which model provided ’the most useful forecasts’.

Comparison between AROME and IFS for a case study over Polynesia

Rain event over Polynesia: This event occurred early February 2014
(6th to 15th), the figures below show the Thermal Infrared observations from the
GOES-W satellite on February 8th at 10:00UTC (left) and the 37V GHz observa-
tions from the GCOM-W1 satellite on February 8th at 10:44UTC (right):

FSS scores:
• results found using either the GSMAP or the TAPEER satellite product are overall

consistent between each other.

• during the first 6 hours, the IFS model rainfall forecasts perform better than the
AROME model for a wide range of rain intensities. This is expected since the
tropical version of the AROME model do not have yet its own DA system.

• within the next 24 hours, the AROME rainfall forecasts improve, reducing the
range in which the IFS model perform better down to rain accumulations smaller
than 8mm/6h.

• the results found with the perturbed FSS scores are consistent with results from a quantile quantile analysis showing the
reduction of range in between the IFS forecasts are characterized by a distribution closer to the GSMAP rainfall distribution
than the AROME model (≤ 20mm for forecasts range of +6h, ≤ 10mm for +12h range, ≤ 8mm for +24h range).

Perspectives

Plans are made to apply this verification method to a longer period of forecasts, which should lead to a more robust
assessment of the AROME rainfall forecasts compared to the IFS ones. The method will be reapplied as well when
the tropical version of AROME will be used with its own DA system.The perturbed FSS method aims at producing
results independent of the reference used within the verification process. Plans are made to use the latest version of
the TAPEER product, using SAPHIR data to improve rain fraction estimations as well as the latest version of its error
model to assess if differences with the results using GSMAP as reference are reduced.
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