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Preliminary Study About the Forecasting of Winter

Precipitation Types in Dalian
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Abstract: Using the surface and air sounding observation data of winter precipitation in Dalian from 2003 to
2012, we obtained the maximum and minimum factors which were used to judge the precipitation types and
classified as “MAX class” and “MIN class” to analyse and discuss the precipitation process dynamically.
During the process of discussing the factors which affect the precipitation types in winter of Dalian, the
method of the mean temperature of layers was used to research the precipitation types. Comparing it with
the method before, which use the temperature of single layer or the thickness of layer. we considered the
evaluation results of all factors, and found using the factors which belong to the category of mean tempera-
ture are better than the factors of other categories. The mean temperature of the conventional isobaric sur-
faces is easy to compute, suitable for the operation of weather forecasting. In addition, we also designed a
“step-expel method” and use it to validate the winter precipitation types in Dalian 2013, on the basis of the
surface and air sounding data of Dalian, and have obtained ideal results. Then we used the GSM grid data
of Japanese mathematical forecast in 2013 to simulate the weather prediction, getting good results.
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Table 2 The heights of layers away from the near ground origin and their mean temperatures

HF  BEAD S EREE/hPa )V /hPa B i

tis 15 995 (Tam+ T1010 + Ti00s + Trooo + To95) /5

20 20 990 (Tam+ Ti010+ Tio05 + Tro00 T Toos + Togo) /6

L25 25 985 (Tam =+ Tro10+ Tr00s T Tro00 + Togs & Togo +Toss) /7

t110 110 900 (Tam+ Tro10+ Troos T Throoo =+ + Toos + Tooo ) /24

t120 120 890 (Tam+ T1010 + Tro0s + Trooo +++* + Toos + Tooo + Tso5 + Ts00) /26

t160 160 850 (Tam =+ Tro10+ Tro0s + Trooo + =+ + Tgso + Tiss5 + Tis50) /34

t180 180 830 (Tam+ Tro10+ Tr00s + Trooo =+ Tss5 + Tss0 + Tsao + Ts30) /36

300 300 710 (Tam+ Tro10 + Tro0s + Tro00 + ++=+ Tss5 + Tss0 + Tsso + Tg0 1 ==+ Tr20 + T710) /48
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Fig. 1 The box plots of different precipitation

types discriminated by Ty miv and Tozs max
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Table 3 Forcasting results of different precipitation types by part factors of different categories

i U Bk RS BT gy s, MOOVHLHFET 10000 Fe
TS, TS, TS, A5l A~ 191 %
To25 max 0.70 0.19 0. 66 0.52 100 18
To25 miN 0.70 0.18 0.43 0. 44 56 49
Tss0 max 0.67 0.17 0.58 0.47 89 3
Ts50 miN 0.62 0.15 0. 44 0. 40 42 17
Hs50~1000 MAX 0.55 0.15 0. 69 0.46 104 6
Hss50~1000 MIN 0.76 0.15 0.43 0. 45 53 8
H 700850 MAX 0.61 0.16 0.59 0. 45 75 4
H700~350 MIN 0.57 0.18 0.41 0. 39 84 12
T dm—~1000~925~850 MAX 0. 65 0.23 0.70 0.53 110 38
T dm~1000~925~850 MIN 0.74 0.18 0. 44 0. 45 44 56
T dm—~1000~925 MAX 0. 60 0.23 0. 68 0. 50 117 37
Tam~1000~925 MIN 0.71 0.16 0.46 0. 44 16 58
115 MAX 0.58 0.18 0.61 0. 46 65 39
115 MIN 0.71 0.15 0.48 0. 45 8 47
160 MAX 0. 60 0.23 0.65 0.49 114 38
t60 MIN 0.71 0.16 0.47 0. 45 8 61
1140 MAX 0.66 0.21 0.70 0.52 111 27
1140 MIN 0.78 0.17 0.45 0.47 40 48
1220 MAX 0.69 0. 20 0.72 0. 54 106 21
1220 MIN 0.70 0.18 0. 44 0. 44 52 49
1300 MAX 0.70 0. 20 0.67 0.52 105 20
£300 MIN 0. 65 0.18 0.43 0.42 58 48
x4 BWHYEFRDAEBEKBEHBEE
Table 4 The thresholds of part factors divided into different precipitation types
SR K 5 1 i e G et I 1 fEL Bif 5 AN 25 4 B A et T AN 25 41 1
To25 max/ C <2.5 [—5.7.9.1] =—2.7 <—5.7 =>9.1
To25 min/ C <—0.6 [—12.5,1.9] =—12.9 <—12.9 >1.9
Tss50 max/ C <0.4 [—9.6,9.8] =>—17.3 <—9.6 >9.8
Tgs0 min/ C <—1.3 [—17.5.3.8] =—16.4 < —17.5 >3.8
Hgs0~1000 MaX/gPm <1374 [1274, 1414] =1291 <1274 >1414
Higso~1000 Min/gpm <1293 [1240, 1346] >=1239 <1239 =>1346
H7o0~850 max/gpm <1547 [1475, 1586] =1496 <1475 >1586
H7o0~850 min/gpm <1542 [1455, 1563] =>1434 <1434 >1563
T am~1000~925~850 Max/ C <4.1 [—4.0.6.2] =—1.1 <—4.0 >6.2
T gm~1000~925~850 MmN/ C <—0.6 [—11.6, 2.2] =—10.9 <—11.6 >2.2
T am~1000~925 Max/ C <6.4 [—2.1,8.0] =—0.1 <—2.1 >8.0
T am~1000~0925 min/ C <1.0 [—12.4, 3.4] =—09.0 <—12.4 =>3.4
t15 max/ C 8.1 [—3.8.8.9] =—0.2 < —3.8 =>8.9
tis v/ C <1.8 [—12.6, 4.8] =—17.1 <—12.6 =>14.8
60 Max/ C <6.5 [—2.2,7.6] =—0.7 <—2.2 >7.6
oo min/ C <0.6 [—14.1. 3.3] =—8.7 <—14.1 >3.3
10 max/ C 3.4 [—4.5.7.3] =—1.4 <—4.5 >7.3
tig0 min/ C <—1.6 [—12.2, 2.4] =—11.4 <—12.2 >2.4
t220 Max/ C <1.3 [—6.5,7.0] =—2.5 < —6.5 =>7.0
t220 mix/ C <—1.3 [—12.9. 1.4] =—12.8 <—12.9 >1.4
t300 max/ C <—0.3 [—7.4,5.7] =—4.5 <—7.4 =>5.7

£300 Min/ C <—1.6 [—13.7,0.2] >—14.4 <—14.4 >0.2
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Fig.5 The flow chart of step-expel method
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