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FRAMEA projectFRAMEA project

Flood forecasting using Radar in Alpine and Flood forecasting using Radar in Alpine and 
Mediterranean AreasMediterranean Areas

Period of this project: from February 2006 to Febru ary 2008
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1.1. Experimental set up and available Experimental set up and available 
datadata

2.2. Comparative methodologyComparative methodology

3.3. Results and ConclusionResults and Conclusion
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Experimental set upExperimental set up

X-band Radar
HYDRIX��� �

X-band Radar
HYDRIX��� �

S-band Radar
(ARAMIS network)
S-band Radar

(ARAMIS network)

Period: February 2006 to March 2007
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Key differences between the two radarsKey differences between the two radars

, , , , , , , ARAMIS (S-band radar) HYDRIX ��� � (X-band radar)

Frequency 3 GHz 9.3 GHz

antenna type Central feed Offset

antenna diameter 5.5 m 1.5 m

Beam aperture 1.2° (3dB one-way) 1.5° (3dB one-way)

Side Lobes <25dB <30dB

Radom yes, with standard design None

Detection 
threshold

0 dB to 70 km 0 dB to 70 km

technology HV simultaneously transmitted

Times scale 5 min 2.5 min

PPI elevation 0.4°, 1.4°, 2.2°, 3.6° 0.75°; 1.5° ; 2.25° ; 3.0°

Rains algorithms
Marshall Palmer law    

(adjusted with rain-gauge data)
ZPHI ��� �
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RainRain --gauge networkgauge network

The dots refers to the position of Météo France and  Cemagref rain-gauges. The circles 
represent the 30, 60 and 100 km radius from the X-b and radar.

S-band Radar

X-band radar

Distance from X-band 
Radar

Number of 
rain-gauge

Cemagref Network 
(<10km)

17

MF network  0-30 km 12

MF network  30-60 km 22

Total Network 0-60 km 51

MF network  60-120 km 70
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Rainfall eventsRainfall events

�� 1414--15 September 2006:15 September 2006:
Up to 45 mm of rain per hourUp to 45 mm of rain per hour

�� 2424--25 September 2006:25 September 2006:
Up to 100 mm of rain per hour (flooding in Toulon)Up to 100 mm of rain per hour (flooding in Toulon)

�� 1818--21 October 200621 October 2006
Longest rainfall periodLongest rainfall period

�� 0202--03 December 2006:03 December 2006:
Up to 50 mm of rainfall per hour (flooding in Frejus)Up to 50 mm of rainfall per hour (flooding in Frejus)
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MethodologyMethodology
S-band radar data
- 3 radar elevations
- Calibration using rain-gauge data
- 5min time scale
- Rain rate unit: 1/100mm
- GMT

X-band radar data
- 4 radar elevations
-Calibration by NO*
- 2.5 min time scale
- Rain rate unit: mm
- GMT

Rain-gauge data
(Météo France,Cemagref)

- 5min, 6min, 24h time scale
- Rain rate unit: 1/10mm
- GMT+1 hour

Accumulation, adjustment 
& interpolation

of Radars & Rain-gauge data

Comparison of S-band Radar 
with Rain-gauge
- 1 hour time scale
- Rain rate unit: 1/100mm
- GMT

Comparison of X-band Radar 
with Rain-gauge
- 1 hour time scale
- Rain rate unit: 1/100mm
- GMT

Statistical Analysis:

Nash
R²

Needed checking:
- malfunction
- errors

Stephanie.Diss@cemagref.frStephanie.Diss@cemagref.fr

Based on the average of the 4 pixels 
nearest  the rain-gauge station
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Results: 14Results: 14 --15 September 2006   60km15 September 2006   60km

• 1 hour time scale

• A radius of 60 
km from radars

781 points

Nash X     0.75
Nash S     0.66
Nash SX   0.75 

R² X     0.76
R² S     0.71
R² SX   0.77

14-15/09/2006      0-60km
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• 1 hour time scale

• A radius of 60 
km from radars

963 points

Nash X     0.85
Nash S     0.74
Nash SX   0.53 

R² X     0.86
R² S     0.75
R² SX   0.76

24-25/09/2006      0-60km
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Results: 24Results: 24 --25 September 2006   60km25 September 2006   60km
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• 1 hour time scale

• A radius of 60 
km from radars

629 points

Nash X     0.84
Nash S     0.89
Nash SX   0.81 

R² X     0.86
R² S     0.89
R² SX   0.87

18-21/10/2006      0-60km
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Results: 18Results: 18 --21 October 2006   60km21 October 2006   60km
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• 1 hour time scale

• A radius of 60 
km from radars

883 points

Nash X     0.75
Nash S     0.80
Nash SX   0.68 

R² X     0.78
R² S     0.81
R² SX   0.71

02-03/12/2006      0-60km
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Results: 02Results: 02 --03 December 2006   60km03 December 2006   60km
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Summary of results on whole eventsSummary of results on whole events

0-10 km 0-30 km 0-60 km

Nash X 0.78 0,80 0,79

Nash S 0.76 0,76 0,76

Nash SX 0.77 0,78 0,76

R² X 0.80 0,82 0.80

R² S 0.78 0,77 0.76

R² SX 0.80 0,80 0,76

slope X 0.97 0.96 0.94

slope S 1.01 1.00 0.91

Number of point 1276 1870 3256

Statistical criterion for hourly comparison, for all events at different distances from the 
radars. 
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Summary of results on whole eventsSummary of results on whole events

0-10 km 0-30 km 0-60 km

Nash X 0.78 0,80 0,79

Nash S 0.76 0,76 0,76

Nash SX 0.77 0,78 0,76

R² X 0.80 0,82 0.80

R² S 0.78 0,77 0.76

R² SX 0.80 0,80 0,76

slope X 0.97 0.96 0.94

slope S 1.01 1.00 0.91

Number of point 1276 1870 3256

Statistical criterion for hourly comparison, for all events at different distances from the 
radars. 
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ConclusionsConclusions

� Within 60 km radius, the comparison of both radars with rain-gauges 
are quite satisfactory.

� The X-band radar achieves its performance in total autonomy,  
without adjustment from the rain-gauge network.

� X-band radar moved to Nice area (Mt Vial) in June 2007

� Use of the X-band radar data as input of hydrological modelling             
e.g. flood control?

Stephanie.Diss@cemagref.frStephanie.Diss@cemagref.fr

The futureThe future
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X-band Radar

Interpolated rain-gauges data

Rain rate unit: 1/100 mm/h.

02 December 2006 from 15h to 16h 
GMT

Comparison of rainfall estimate by Radar and Comparison of rainfall estimate by Radar and 
RainRain --GaugesGauges

S-band Radar
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