5545 % 45 8 A, % Vol. 45 No. 8
20194 8 H METEOROLOGICAL MONTHLY August 2019

PR i 2 Al 37 8 45, 2019, 3R [ o AR 0 1 Jst il DX i 57l 4% 18 8 B AR 25 40 531 a0 M [T 1. A4 . 45(8) : 1037-1051. Chen S,

Chen Y,He L F,et al,2019. Discrimination analysis of snow and rain occurring under critical temperature conditions in central

and eastern Chinal J]. Meteor Mon,45(8) :1037-1051(in Chinese).

REDRDTE R R IERSEEET
B K AR A 5 43 47

R E May FEik
HRXA L+ N, 4w 100081

B OE: LT 2001—2013 4F i T VLI AR 28 WORE 0 T AR T 0~2'C (LR BRI D Fe I W 35 1 I 28 40 A T He
P TN 19 36 B R AE HEAT TR, BIA T BRI A 5 2B B R AT SR AT T B AT SR BV A ETRS
HBUCR SR T e S M, HATRELI S E M P AT X S AR L AFH ATk 7. 69~15. 38 i
s I SRR 5 B /KR 25 by T 55 25 X6 I 17 ~F- 357 38 J3E B 46 d K 25 S5+ F 650 hPa BfFaF , B b 17 <IN, R X IR 25 5 s 1
P Y Ak 25 5 ) 2 AN FIGJZ S LA M TR s I P B 25 S B 5 I AR R S R A O RR I, M TR B 2
TEFEWZ R REAS (5 L SR KA 25 25 B o v o EL RS RN IS R )2 R 860 F P 2 B 25 16 B 2 0 2 B0 IR )2 8 W i DL i J22 0 )3 i
F KT 25 O Wz 2 5 5 7 I SR R W 5 0 5 3 e e TR A L AR T R O M e R R BRIRL B R — e R R R TEA
FIHERG 2R T = TR P 2 Rl 280 AR 2 10 R IR R H A i S ) S0 B AR, ) 531 ofe i R 35 B 91, 86 06, R A A b A P lfe
AT AN B ) 5 R

KPR AR E W R SR IR IR L SR

FESES: P56 XEKFRERD: A DOI: 10.7519/j. issn. 1000-0526. 2019. 08. 001

Discrimination Analysis of Snow and Rain Occurring Under Critical
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Abstract: Based on surface observation and sounding data from 2001 to 2013, the spatial and temporal dis-
tribution of snowfall occurring at surface air temperature of 0—2C (hereinafter referred to as critical sur-
face temperature condition) in China is analyzed, and comparative analysis of vertical thermal characteris-
tics is made between snow and rain under the above condition, then a decision tree discriminant method is
introduced to discriminate snow from rain. The results show that the frequency of snow under the critical
surface air temperature conditions is generally higher than that of rain and sleet, and it mainly distributes
in the central and eastern regions between southern North China and northern Jiangnan Area, with an av-
erage annual number of 7. 69—15. 38 stations. Combined soundings of snow and rain show maximum tem-
perature difference around 650 hPa, more obvious when T, (surface air temperature) is lower. Maximum
humidity difference lies around the surface, more obvious when T, ,, is higher. A melting layer above the

surface exists more frequently in rain than in snow. The melting layer of rain is mainly located in the
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middle layer, while that of snow is mainly near 1000 hPa. Discriminative accuracies of different decision

tree discriminant models constructed from different factors vary differently. T, is especially important,

and wet-bulb temperature can improve the discriminative accuracy in the process of discrimination. The ac-

curacy of the decision tree discriminant model constructed from cloud top temperature, middle-level mel-

ting parameter and low-level wet-bulb temperature is the highest among all models, with a discriminant ac-

curacy rate of 91. 86%.

Key words: critical surface temperature condition, snow, rain, warm layer, melting parameter, wet-bulb

temperature, decision tree
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Table 1 Monthly distribution characteristics of snow occurring under critical

surface air temperature condition (0°C <<T,,<C2C)
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Table 2 Characteristics of cloud and typical temperature layers at —10°C and —5°C for snow and

rain occurring under critical surface air temperature condition (0'C <T,,<C2C)
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Ty n=0C 600/700 —10.09/—2. 22 600/550 900/600

Tym=1C 600/750 —9.31/—0. 89 600/600 850/650

Tym=2C 600/650 —8.57/—5.24 600/600 800/650
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Fig. 5 Box-whisker of temperatures at 1000 hPa,
925 hPa, 850 hPa, 700 hPa for snow and rain occurring
under critical surface temperature condition
[corresponding to the minimum, 25% quantile, median,
75% quantile, and maximum. respectively; solid dots represent
the average, and hollow dots represent the divergent values
(defined as the value of 1. 5X IQR outside of the box, with the
IQR being quartile difference, Teetor,2013) ]
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Fig. 7 Box-whisker of cloud top temperature
for rain and snow occurring under critical

surface air temperature condition

(Drawing statement is as in Fig. 6)
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Fig. 8 Warm layer distribution for snow

[=)

(=]

T,,=2TC

and rain occurring under critical surface

air temperature condition

200 T
I
|
150+ !
- |
iﬁ |
- 100 ‘
C
N
T
50
.
04 =
T T

B9 AR AT VH R A
R b THT 2 il Ak 2 0K /N A 0 1
(B RE 5)

Fig. 9 Box-whisker of PA above 1000 hPa
for snow and rain occurring under critical
surface temperature condition

(Drawing statement is as in Fig. 5)
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Fig. 10  Scatter of low-level relative humidity for snow and rain occurring under

critical surface air temperature condition
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(Drawing statement is as in Fig. 5)
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Table 3 Discriminant accuracy of decision tree

models derived from different factors

FE 1D LA T I HETH SR/ %
1 Trooo s To2s s Tss0+ Tro0 80. 54
2 Toms Trooos Tozss Tssos Troo 88.01
3 Tu1000 + Twozs s Twssos Twroo 83.71
4 Twzms Twiooos Twozs» Twsso» Twroo 89. 37
5 Twio00s Twozs s PAs Tcloud op 86. 20
6 Twoms Twiooos Twozss PAs Tcloudop 91. 86

WM Tems Tiooos Tozs s Tssos Tro0 43 5 A HLTH 2 m,1000,925,850,
700 hPa M B Cs Twz m» Twiooos Twozs s Twssos Twroo 50 5
Sy 2 m.1000,925.850,700 hPa ({2 BRILE . 841 C 5 PA 2 1000
hPa KL EREAESEOR/AN B T - kg 1 EBEJZR 2 0.0 -
kg s Tcloud-op 9 = TR EE X F 2 J2 = 254, O HOR i d5 g 4k 19 = T
W B R C

Note: T2 m, Tio00» To255 Tgs0s T700 indicating surface, 1000 hPa, 925

hPa, 850 hPa, 700 hPa temperatures separately, unit: C; Tw2m»
Twiooos Twozss Twssos Twroo indicating surface, 1000 hPa, 925
hPa, 850 hPa, 700 hPa wet bulk temperatures separately, unit: C;
PA indicating melting parameter above 1000 hPa, unit: J « kg~ !;

TcCloud-1op indicating temperature of cloud top, unit: C.
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Fig. 12 Discriminant analysis model (Model 6)

(mem) )

between rain and snow occurring under critical
surface air temperature condition based
on C4.5 algorithm
(Variables are as in Table 3)
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