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The low cloud forecasting represents an important element of 
the aviation weather service. It is of practical interest to 
estimate accuracy of the model cloud forecasts, especially 
with respect to the cloud amounts defined as “broken” and 
“overcast”.

In the Aeronautical meteorology Division of the 
Hydrometeorological Centre of Russia, we have created a 
database of aerodrome observations as reported in METAR 
telegrams. The database is operatively continuing since 
2001. The observations include  registration of low (ceiling 
below 1500 m), cloud amount (octants) every 30 min (at 
some aerodromes, 1 h). In total, 45 aerodromes with regular 
observations in the former European USRR are included in 
the database.



The COSMO-RU7 predicts cloud amounts (0 to 
100%) in the layer up to 800 hPa. The results –
analysis (initial fields) and forecasting fields with 12 
and 24 h projection – are collected for 00 and 12 
UTC during July 2011 to April 2012.

The predictand is formulated in the following two 
ways:

-maximum low cloud amount for ± 1 h with respect 
to 00 and 12 UTC,- that is, maximum from 5 
observations (for instance, 23.00, 23.30, 00.00, 
00.30, 01.00).

- observed low cloud amount at 00 and 12 UTC 
exactly.



The predictor is the model cloud amount in the 
gridpoint closest to the aerodrome.

The predictand fields are compared against the 
predictors – that is, with analysis (initial fields) and 
12- and 24-h forecasting fields.

Only the clouds ≥ 5 oct are considered
as a dichotomic variable (occurrence or non-
occurrence)



In Tables below, results of comparison are shown 
for 20 of 45 aerodromes considered. For each 
aerodrome, the accuracy characteristics of model 
analysis or forecasting are presented for the 1st

predictand. In the lower lines, averaged (over 45 
aerodromes) results are shown for both 1st and 2nd

predictands. 

The two results differ but slightly. Still, the results 
for the 2nd predictand should be considered 
preferable because of a higher percent of hit rate 
(real occurrence correctly predicted).



0.4736.064.764.033.122259Total/Average

Predictand is cloud amount observed at 00 or 12 UTC exactly

0.4429.260.770.040.023365Total/Average
0.1642.621.457.424.8509Sochi
0.4418.553.281.543.8527Min. Vody
0.3144.043.056.026.4538Anapa
0.4653.069,647.023.4535Stavropol
0.4420.251.879.836.6543Krasnodar
0.5236.466.963.628.7537Rostov-Don
0.5241.570.558.527.2537Volgograd
0.3627.746.872.337.2541Simferopol
0.4024.049.076.036.8543Odessa
0.4519.856.880.246.5538Kyiv
0.5818.972.781.146.2524M.,Domodedovo
0.5517.471.882.652.2531M.,Vnukovo
0.5421.972.278.148.1524M.,Sheremetyevo
0.5817.572.382.548.1541Nizhny Novgorod
0.4218.459.781.657.1534Minsk
0.4416.661.183.459.1543Vilnius
0.5614.466.885.649.4543Riga
0.4420.464.179.654.9543St.-Petersburg
0.4218.159.381.956.4541Tallinn
0.5720.073.380.047.5402Arkhangelsk
0.3739.274.560.843.6495Murmansk
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FAR,
%
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%

Occur.correct
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%
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Table 1. Agreement between low cloud > 5 oct model a nalysis and aerodrome observations 
(predictand is taken as maximum cloud amount from 5 observation times 0.5 h distant)



0.4836.568.363.533.421824Total/Average
Predictand is cloud amount observed at 00 or 12 UTC exactly

0.4730.064.770.040.022903Total/Average
0.3549.250.850.824.4501Sochi
0.4818.057.682.044.3517Min. Vody
0.3540.246.959.827.1528Anapa
0.3556.556.343.522.7524Stavropol
0.4119.547.580.537.6532Krasnodar
0.4941.667.858.428.3527Rostov-Don
0.5439.872.160.227.9526Volgograd
0.3827.449.272.637.5530Simferopol
0.3822.445.977.636.8532Odessa
0.5118.663.081.446.1527Kyiv
0.5621.675.578.447.8513M.,Domodedovo
0.5816.974.683.153.0521M.,Vnukovo
0.5224.474.475.648.7513M.,Sheremetyevo
0.6318.779.881.348.5530Nizhny Novgorod
0.5514.370.585.757.0523Minsk
0.5312.967.987.159.8532Vilnius
0.5817.272.782.849.6532Riga
0.5022.175.277.954.5532St.-Petersburg
0.5611.867.788.255.9531Tallinn
0.4430.874.669.248.2400Arkhangelsk
0.3541.375.258.743.4484Murmansk
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%

Occur.correct
forecast,%

Occur.freq.,
%
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Table 2. Accuracy of the model low clouds >5 oct 12 h forecasts, July 2011 – April 2012



0.4737.667.862.433.422269Total/Average

Predictand is cloud amount observed at 00 or 12 UTC exactly

0.4630.160.770.040.023365Total/Average
0.3548.850.451.224.5511Sochi
0.4616.655.583.444.9526Min. Vody
0.3045.042.455.026.8538Anapa
0.3554.154.145.822.8535Stavropol
0.3820.544.779.538.3543Krasnodar
0.4343.161.756.928.7537Rostov-Don
0.5141.971.558.128.1537Volgograd
0.4219.749.880.337.9541Simferopol
0.3918.945.081.136.8543Odessa
0.5118.563.981.546.3538Kyiv
0.6020.077.480.047.2525M.,Domodedovo
0.5718.075.982.053.0532M.,Vnukovo
0.5423.074.377.048.4523M.,Sheremetyevo
0.6219.579.780.548.6541Nizhny Novgorod
0.5912.472.387.656.7534Minsk
0.5314.069.486.058.9543Vilnius
0.5020.066.280.050.1543Riga
0.4623.773.776.354.7543St.-Petersburg
0.4421.165.878.955.4541Tallinn
0.4331.575.868.548.5408Arkhangelsk
0.3342.873.557.242.6495Murmansk
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%
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%
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Table 3. Accuracy of the model low clouds >5 oct 24 h forecasts, July 2011 – April 2012 (predictand is 
taken as maximum cloud amount from 5 observation ti mes 0.5 h distant)



The lowest (though practically consistent) efficiency 
corresponds to the southern stations: North 
Caucasus (Stavropol, Anapa), Black Sea coast 
(Sochi).  Also, the same is found for Murmansk 
(Kola Peninsula).

Note that the estimates are almost similar for 
analysis  and forecasting fields. This implies that in 
the initial fields of low clouds, about 25-30% of low 
cloud occurrences, are not reflected in the model 
initial fields and, on the contrary, 30 to 40% of 
gridpoints with model low clouds disagree with 
observations.



Conclusion

• The COSMO-RU7 forecasting of the low cloud 
amount ≥ 5 oct is found to be efficient enough 
for practical use.

• Rather high percentages of false alarms and 
especially of non-predicted occurrences of the 
phenomenon should be a subject for further 
improvement. In this respect, attention should be 
payd to characteristics of the initial cloud fields 
as compared with observations.


