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 Figure 1.  Citizen observations module on the Météo-France’s mobile application. Source: Météo-France

Introduction

In 2015, Météo-France launched a new project for 
citizen observations. The aim of the new venture 
was simple: citizens could report their weather ob-
servations through Météo-France's mobile appli-
cation and send pictures to accompany the obser-
vation. Six years after its launch, it continues to be 
a great success and its contribution to operational 
forecasting is highly valuable. The public’s contri-
bution, particularly to snowfall observations, has 
been extremely helpful, for example, on 4th Janua-
ry 2021, there was more snowfall than expected in 
the French department of Var which caused major 
traffic disruptions; citizen observations helped to 
detect and follow this heavy snowfall at a very fine 
resolution.

Citizen weather observations  

overview  

In 2015, a Citizen weather observations project 
was launched, through a module available on 
“Météo-France” mobile application (Giard and al, 
2018). Within this module, mobile users could re-
port weather conditions around them and add a 
picture to go alongside their observation (Figure 
1 shows an example of the observation from a ci-
tizen’s perspective, and Figure 2 shows the inter-
nal perspective at Météo-France). The user-frien-
dly design and ease of use had such a success 
among contributors that the module thrived. 
An example of its success was on 7th August 
2018 when a thunderstorm outbreak followed a 
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 Figure 2.  Internal visualization platform for citizen observations. Source: Météo-France

 Figure 3. Synoptic analysis chart valid January 4th, 2021  
 at 0h UTC. Source: Météo-France

 Figure 4. Snowfall accumulation between 6 and 18h TU on January 4th, 
2021 from the different runs of Arpege model: (a) January 3rd, 2021 12h UTC, 
(b) January 4th, 2021 0h UTC and (c) 6h UTC. Source: Météo-France

heatwave; 46,729 citizen observations were sent 
in 24 hours on the mobile application to report 
these thunderstorms. Since December 2018, an 
update of the citizen observations module allows 
users to provide additional information like inten-
sity of precipitation, wind damage, snowfall, snow 
depth or hailstone size.

Case Study: 4th January 2021

On 4th January 2021, two low pressure systems 
were centred in the Bay of Biscay and off the coast 
of the Var department respectively (Figure 3). These 
lows were occluded and evolved in cold air.  When 
assessing the snow potential, the overnight runs 
of NWP (Numerical Weather Prediction) models brought uncertainty about the position of the oc-

cluded fronts and the associated precipitation type 
and intensity. The Arpege 0h UTC run (Figure 4b) 
differed from previous day 12h UTC run (Figure 
4a), proposing snowfall over a larger area of   the 
Var department to the middle of the Rhône valley; 
Lower Rhône valley seemed to be unaffected. In 
the early afternoon, according to the model, snow-
fall would be mainly located on the Sainte-Baume 
mountains (Figure 5), and the remainder of the 
Var department would not expect snow for the rest 
of the afternoon. However, the 6h UTC run (figure 
4c) kept the precipitation on the Sainte-Baume 
mountains until mid-afternoon before restricting it 
to the border of the Alpes-Maritimes department. 
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 Figure 5. Map of the PACA administrative region. Sainte-
Baume et Verdon mountains are indicated. Source: cartograf.fr

 Figure 6. Position of solid precipitation (snow and graupel)  from the different runs of Arome from January 4th, 2021 between 
6 and 18h TU: (a) January 3rd, 2021 at 12h TU, January 4th, 2021 at (b) 0h, (c) 3h and (d) 6h TU. Legend similar to that of figure 4. 
Source: Météo-France

Arome runs of 4th January 2021 (Figure 6b, c and 
d) were more consistent than those of Arpege; they 
located snowfall only over Alpine areas, unlike the 
previous day 12h UTC run which modelled the 
snowfall down to the plains (Figure 6a). The NWP 
model disagreement on the possibility of snow in 
the plains and on the location of the strongest inten-
sities led to uncertainty in the forecast.

When the snowfall began, the first observations 
confirmed the forecasts issued with the snowy oc-
cluded front stretching between the Var department’s 
coast and the Haute-Loire department (Figure 7). 
On RADAR imagery, a bright band of precipitation 
was observed at 9h UTC near the border between 
Bouches-du-Rhône and Gard departments. During 
this time, citizen observations allowed a finer distinc-
tion of whether rain, snow or sleet was present in 
these areas. At the beginning of the snowfall event, 
observations from mobile users showed that the 
snowfall was located on the Cévennes mountains 
before stretching to Aix-en-Provence city (Figure 8); 
some snow also fell on the Sainte-Baume mountain 
at that time. During the day, between 11h and 15h 
UTC, the occluded front shifted onto the Var depart-
ment and the precipitation gained in intensity. This 
precipitation intensification had been underesti-
mated by NWP and caused disruption to traffic in 
the surrounding areas.

By the second part of the day, snowfall had 
extended to a large part of the PACA region. This 
was clearly visible on Hydre, the hydrometeor 
discrimination tool developed by Météo-France 
(Figure 8). Sainte-Baume and Verdon mountains 
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 Figure 7. Visible satellite image (black and white) and RADAR mosaic (colours) from 2021, January 4th at 9, 11, 13 and 15h 
UTC (left to right and top to bottom). Source: Météo-France

 Figure 8. Hydrometeor discrimination tool Hydre (colours) and citizen observations of snow and rain from 2021, January 4th 
at 7h UTC (left) and 9h UTC (right). Source: Météo-France

experienced more snowfall. Very quickly, citizen 
observations of snowfall multiplied in the Var de-
partment (Figure 9). Many snowfall notifications 
were made on the A8 motorway noticeboards 
which coincide with the traffic-jam reports on road 
traffic monitoring applications. Photos provided by 
mobile users through the Météo-France applica-
tion were very helpful as they allowed forecasters 
to notice the snow settling on the ground and to 
carry out a first assessment of snow depth. As 
NWP model runs of the day were inconsistent in 
forecasting the extent of the snowfall over the Var 
department, the regional head forecaster used 
citizen observations, together with data from the 
conventional weather observation network, to mo-
nitor the situation and adjust weather warnings 
accordingly.

From 14h UTC, the snowy occluded front shifted 
eastwards while weakening. Snow observations 
were less numerous and were located mainly on 
higher ground (Figure 9). However, snow had sett-
led in some areas and the citizen reports of this 
allowed the forecaster to closely monitor the im-
pacted areas and provide more valuable informa-
tion to road management services.

Conclusion

The snowfall event on 4th January 2021 gave evi-
dence of the successful contribution that citizen 
observations can bring to operational forecasting. 
During this snowfall event, NWP models were 
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 Figure 9. Hydrometeor discrimination tool Hydre (colours) and citizen observations of snow and rain over 1h from 2021, 
January 4th at 12, 13, 14 et 15h UTC (left to right and top to bottom). Legend similar to that of figure 8. Source: Météo-France

inaccurate and often contradicting the forecast 
location and intensity of snowfall. Conventio-
nal observations allowed high-stake areas to be 
highlighted however there was no direct feedback 
from the field. This lack of feedback was offset by 
the citizen observation and the associated pic-
tures, which helped the forecaster to get an idea 
of snow depth on the ground and the extent of 
areas affected, and also to adapt the forecast as 
required.
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