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The Analysis of Atmospheric Circulation and Physical Quantity
Characteristics of Snowstorm in Tongren

YANG Qun, LI Xijin, HU Ping, ZHANG Lijuan, XU Dahong

(Tongren Meteorological Bureau of Guizhou Province , Tongren 554300, China)

Abstract; The frequency of snowstorms in Tongren City is low, with only five occurrences since 2005.
Therefore, the accurate estimation of the magnitude and precipitation area is difficult. The paper analyzed five
snowstorm weather processes that occurred in Tongren City from 2005 to 2021, focusing on large — scale circulation
patterns, configurations of high and low altitude weather systems, and physical quantity characteristics, to identify
the circulation patterns and physical quantity indicators for snowstorm forecasting. The results show that, during
snowstorms in Tongren City, the 500 hPa level exhibited a two — trough — one — ridge pattern in the mid — high
latitudes, with a deepening low trough in the northeastern region of China and the Sea of Japan. There was an
eastward movement of the southern branch of the trough system near the Bay of Bengal in the mid — low latitudes.
The intensity of the cold high center over the western part of Lake Baikal at sea level was 1060 hPa, with isobars
exceeding 1030 hPa entering Tongren City. The snowfall area appeared in the wind convergence zone in the front of
500 hPa high attitude trough and the southern branch trough, on the western side of the 700 hPa southwest jet
stream or the south side of the low vortex shear line, ahead of the 850 hPa northeast jet stream or the front of the

northeast winds. When the blizzard occurs, the temperature at 500 hPa was - 16 ~ =21 °C, at 700 hPa was
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between —2 C and -4 °C, at 850 hPa was between —4 °C and -8 °C, and at the surface layer in 0.5 C to —4
°C in blizzard day. The lower the surface temperature, the longer the duration of snowfall. During snowstorms,
there was a significant increase in upward motion in the middle and upper levels of the atmosphere (700 ~ 500
hPa), which can serve as a precursor indicator of increased snowfall. The divergence field exhibited overall
characteristics of low — level convergence and upper — level divergence. When the convergence level extended

higher, it favored the persistence of snowstorm weather. Water vapor flux divergence was mainly observed at 850

hPa, with an average value of —3.6x10 °g+cm™ - hPa™' - s

. A specific humidity value of =1.5 g - kg™

at 500 hPa was a reference indicator for snowstorm occurrence.
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Tab.1 The overviews of five blizzard process in Tongren City
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Tab.2 The circulation background and affectinginducing systems of five blizzard process in Tongren City
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Tab.3 The affect system strength and location and snow standing time of five blizzard process in Tongren City

700 hPa AL

fuy k%1 PN (m - ) 700 hPa fIiR VI A4 (o & BESuhR BRTuK
10 H 08 i 10 VUi 2R 4 0
- 10 H 20 A 24 PR AR IR — SN PG L 8 4
11 H 08 A 18 BN ALES 2 0
11 H 20 ft 16 BN 0 0
5 H 20 mf 16 R AR ER 0 0
- 6 H 08 it 20 V9 )1 2R FR— 2 AL IR 2 0
6 H 20 B} 16 M AL ER 6 4
7 H 08 B} 14 S AL ER 2 1
18 H 20 it 20 HRHALER 1 0
=3 19 H 08 i 26 DI 2R 10 0
19 H 20 Bt 26 VY1 2R 3B — 2 PR e 10 4
20 H 08 B 22 SN ALE 1 0
28 H 20 H} 16 Py LR 0 0
- 29 H 08 Kt 20 P9I 2R3 1 0
29 H 20 K} 20 B R E— 5N ALER 10 3
30 H 08 Hf 16 N A AL 9 3
850 hPa ZJt K/ (m - s7)
25 H 20 B 10 8 8 0
IS 26 H 08 fiif 12 14 10 2
26 H 20 A 14 10 10 6
27 H 08 B 14 4 10 0




Vol. 47 No. 5 B BE,SE AR RS R PR B SRR ST

40° N

40°N
38 38
36 36

1 ROTTISS X BRY Qidy gy
& g L |

L

32
30
28

3
30
28
26
24
2
20

26
24
22

gl s SN LN,
CQNRA
VTS YN
81 ,sf?mw”ﬂ

Y SN IR T U
SRS TSR 20 {,ﬁ\lﬁ\w LRERIN
96 100 104 108 112 116  120°E 96 100 104 108 112 116  120°E

. 50°N
30° N
40
20
30
10
20
,“\E Sl \“r p =5EE
0 L L O ° NERASHIePSL0] 10
70 80 90 100 110 120 130°E
w500 hPaffiZk, == 500 hPa“552k, —— 700 hPalJELE, ==+ 700 hPalli ¥ 2,

— 850 hPaZRAb, wm HTHIZETELE . GHETTYS 5 POV

1 H S RS K AEm (11 H 20 .6 H 20 (.19 H 20 (.29 H 20 i .26 H 08 i}, F[A]) F-Hf# 500 hPa
=Y (a) 700 hPa X7 (b) 850 hPa X7 () MuIE Y (d) S RS (o) , JrHE Ry i
Fig. 1 The average of 500 hPa height field (a),700 hPa wind field (b), 850 hPa wind field (c¢), the surface pressure
field (d) and blizzard weather study conceptual model (e) of five blizzard occurs in Tongren City(at 20:00 on the 11th, 20:00 on
the 6th, 20: 00 on the 19th, 20: 00 on the 29th, 08: 00 on the 26th, the same below) , and the box shows the scope of Tongren City

3.3 BREXRETENBEIRFE -19 °C,700 hPa 2}y =2 ~ =4 °C,850 hPa fy -2 ~

IS YBT3t R 7 T I =7 C MR 1 ~ -2 °C; BT R AER,500 hPa
KICIE 2) TRVE ), 5 R R il E R = - 16 ~ -21 °C,700 hPa 4EfF7E -2
PR BRI 950 ~850 hPa Z[al¥% , Al -8 C; ~ =4 °C,850 hPa [FfLE -4 ~ -8 C, MmN
H1JZ 800 ~ 650 hPa Z [AJ #5574, fe ik =6 €650 0.5 ~ -4 °C, ] WL Az i v g J2 A M T ok
hPa LA L IZ#FREAR, ST S B2 T 0 Co NS dRdERe, M im URFr 2e B, Rl e d 7 3 .45,
WHRT L RS ATMGES L AN A2 0REE R AR, TR AR R (£ 1) o
ARFE (F4), KAHTS00 hPa i & - 15 ~

x4 SKRRETREEFHE(LM: C)

Tab.4 The temperature characteristics of five blizzard process(unit: C)
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