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Fig. 7 Jumping frequency of 2 m temperature
prediction with different leading times
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Table 3 Averaged jumping frequency of different seasons in region [

N . GQEC GQip T639
%% A 1 — — — —
12 h fEK 2 m iR 12 h &K 2 m iR 12 h fFIK 2 m I
£® 08:00 0.502 0.405 0.601 0.590 0.574 0.530
) 2000 0.501 0.410 0. 659 0.670 0. 604 0.561
X 08:00 0.523 0. 484 0. 634 0.661 0.613 0. 569
2% ) i )
20:00 0.541 0.456 0. 656 0.721 0. 605 0.572
" 08:00 0.491 0.413 0.616 0.586 0.616 0.530
) 20:00 0. 487 0.421 0.663 0.693 0.571 0. 659
08:00 0.478 0.410 0. 634 0.631 0.601 0.505
&%
20:00 0.470 0.392 0.626 0.652 0. 569 0.522
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Table 4 Daily Jumpiness index and jumping frequency of rainstorm process from 15 June to 16 Jun in 2016

W ISR Y ERES
GQEC GQIP T639 GQEC GQJP T639
14 H 20:00—15 H 08:00 0.211 0.099 0.267 0.526 0.714 0.615
15 H 08:00—15 H 20:00 0.179 0.108 0.295 0.526 0.571 0.538
15 H 20:00—16 H 08:00 0.191 0.085 0.293 0.579 0.615 0.714

RS 2016 £ 2 A 13—15 B2 =SAFZ B B i8] F 24 Bk B 45 050 Bk B 55 %
Table 5 Daily Jumpiness index and jumping frequency of strong cold air process from 13 Feb to 15 Feb in 2016

A Bl ] _ HRR B
GQEC GQJP T639 GQEC GQJP T639
20:00 Fildik 14 H 08:00 0. 206 0.082 0.110 0.421 0.714 0.692
08:00 ik 14 H 20:00 0. 202 0.165 0. 209 0.421 0.714 0.462
20:00 idlk 15 H 08:00 0. 250 0.097 0.108 0.368 0.571 0. 692
08:00 Tidk 15 H 20:00 0.256 0.126 0.211 0.473 0. 429 0. 386
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Abstract

The inconsistency of the forecast reflects evolution characteristics with time of the prediction error of
continuous multiple prediction at a fixed time in the future. In order to explore the inconsistency of fore-
casting products in operational numerical forecasting applications, 12 h precipitation and 2 m ground tem-
perature, which are predicted by three numerical models GQEC, T639 and GQJP from November 2015 to
October 2016 are analyzed. Quantitative calculation method of Jumpiness index is adopted by considering
the sensitivity of the index to the target region.

The inconsistency of the numerical model in three different regions is studied by means of statistical a-
nalysis and typical case study. Results show that for statistical average, the inconsistency of the numerical
models increases with the extension of the forecast time. Long time prediction inconsistency is greater.
Jumpiness index of precipitation and temperature is related to the magnitude of the change, and Jumpiness
index of precipitation is larger than that of temperature. It also shows that results of two consecutive tem-
perature forecast are more consistent. The temperature prediction ability of the model is better than that of
precipitation forecast. The comparison of different numerical models shows that GQEC has obvious advan-
tages in many aspects. Although Jumpiness index of GQJP is less than T639, its jumping frequency is
greater, indicating its prediction consistency is inferior to T639. There are seasonal differences in jumping
frequency of model products. Both the jump frequency of precipitation and temperature is the highest in
summer and the lowest in winter. The inconsistency test of two typical cases of rainstorm and cold air
cooling process further corroborates statistical analysis results. Results also show that the forecast incon-
sistency of the numerical model is not only related to the geographical position, but also to the selected are-
a size. The larger the region is, the smaller Jumpiness index becomes, and vice versa. In addition, the
spatial distribution of Jumpiness index in the region is related to geographical location and topography. In
general, where elements change bigger, Jumpiness index becomes greater there. The regional distribution
of Jumpiness index of different meteorological elements is different. The index value of Jumpiness index of
12 h precipitation forecast increases gradually from north to south in region | . While 2 m ground tempera-

ture prediction, Jumpiness index from north to south in region | gradually decreases.

Key words: operational numerical prediction products; forecast inconsistency; Jumpiness index



