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Mongolian Cyclones That Influence the Northern Part of China in Spring
and Their Associated Low-Frequency Background Circulations
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Abstract Based on the four times daily NCEP-NCAR reanalysis dataset, the 850 hPa relative vorticity cyclone tracking
method was employed to identify the genesis, lysis, and maturing regions, and the different track distributions, in
Mongolian cyclones for the years 1948-2013 in spring. According to the different distributions of the Mongolian cyclone
tracks, two types of Mongolian cyclones were defined: One with eastward-oriented tracks and the other with

southeastward-oriented tracks. The interannual and interdecadal variations of these two categories with respect to the
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frequencies and intensities of Mongolian cyclones were also investigated. Meanwhile, the low-frequency background
circulation patterns of the two categories were revealed. The main conclusions are as follows: (1) Mongolian cyclones
mainly formed over the leeward side of mountains to the south and east of Lake Baikal and enhanced in northeastern
China and eastern Mongolia. Most cyclones died out in Northeast Asia and its adjacent seas. (2) There was obvious
decadal variation in the two categories of Mongolian cyclones. The frequency of the ‘east path” Mongolian cyclones was
below the norm in the 1950s, above the norm in the 1970s and 1980s, below the norm in the 1990s, and has shown an
increasing trend since the beginning of the 21st century. The ‘southeast path’ Mongolian cyclones occurred less than
average before the 1970s, more than average from the 1970s and mid-1980s, and then decreased again after 2005. (3) The
positive phase of the Scandinavian pattern—formed by a negative anomaly center around the North Atlantic to the
Mediterranean, a positive center around Scandinavia, a negative center around Lake Baikal, and the opposite over
Japan—was the main background circulation of ‘east path’ Mongolian cyclones. The background circulation of ‘southeast
path’ Mongolian cyclones was characterized by a negative height anomaly over West Russia, a positive height anomaly

40 &
Vol. 40

over the region from the Laptev Sea to Northwest China, and the Northeast China cold vortex circulation.

Keywords Mongolian cyclone, Cyclone frequency, Cyclone path, Background circulation
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Fig. 1 Distribution of the (a) genesis (blue points) and lysis (red points) regions and (b) maturing (red points) regions of Mongolian cyclones in spring during

1948-2013 [the box represents the region (42.5°-55°N, 85°-120°E)]
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red points represent genesis and lysis regions, respectively; the box represents the region (42.5°-55°N, 85°-120°E)]
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Fig. 4 Mean circulations of the composite geopotential height anomalies from 3 days before to 4 days after the (a) ‘cast path’ and (b) ‘southeast path’
Mongolian cyclone genesis time at 500 hPa [contour interval: 5 gpm; boxes A-G represent regions (50°-70°N, 75°-165°E), (30°—45°N, 110°-145°E),
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shading represents statistical significance exceeding the 95% (90%) confidence level]

M AT ST PRI AN F) T8 SR TR AL

B4 Fros 2 PSS 58 AUIE I A Jl i = R AR
JJE VYR 500 hPa ~FR3hiiist i dn. &l 4 n]
Wy ) AR BR AR U B 2R R AR R U AR 7 S AR
TR FA o 8 AR BRI & AL H I (18
da) Wor, FEHTHERANYENE A By AR v L&
HUREAFAE R AL R R 1E ey B S X, i
(10 97 i 52 S el e DL 2 A S S e 2 ] R
FRE R BT, RN R Al A DU ARy
FIERES WX . BTN EES%ZE
500 hPa FRICIFIEMT, A VX R R i 1] P A 3
SRS e AR50

5R B AU N (1] 4b),  RIE PEAL R
FHLX 32— 58] 1 A R, LR R R
SRVY VAR R TE - B BB [ SIECSS | AP PAE Jup 5 A
SRR e S R R o AR B DX R T 2 i PR3
WIS e AT T 128, thsh, 2
Jr VG AR S O L2 LR IX 20 Sl AT S e B S
PR M e B S TRy, EATTRTRERS A HE X
LI R .

N R K PTR S S Y. K S

SRR AR R . W — R S, R
FEILAIA], A0 R A 22 i A 11 59 L7
SRR I 1) 2 35 R A B SL 2300 N AR R AE [
b, X L AR B S S S AN, B
Bro Mk, MR 4a F1 b i CHEX (A 2 G) FF
WRFIE, 205005 ST ) AR R A SR R AR 2L (1p)
RIZR B B AR AR (Ise) s HARAX T
1E=lZB+lZC—lZM 2
4 4 2
1M=12E+lzD—le+lzm (5)
3 E 6 6
Hrb, Zo 3] Z6 2y K 4a B b R SE4E X A B G
(XT38 500 hPa R . ik R, <
JoE R P B, R R SR . FRATVKEE I AN
Isg RK/DN, SHkIE 30 ANsAUEANMel,  InbAG ak,
DA IS 12 3K P 2T 1) 71 S AR SRR AT
Bl S 5 T I AR AR SUE I A5 1k 500 hPa %
S M ILE H AR R . TSN, AR
B BSOS R AR Bt — N IEROE RE, S gk
TRANRER, FA g B8 2R A
Ko AT TR L, KR A BRI R AR A 2R 0 KR,



31 BRt s BT LT MBS 052 U LTS R
No.3 HUANG Xin et al. Mongolian Cyclones That Influence the Northern Part of China in Spring and Their Associated ... 497

(b) Day —7
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{55 P DX Jk

Fig. 5 Composite geopotential height anomaly circulations at 500 hPa for ‘east path’ Mongolian cyclones on days (a) =9, (b) =7, (c) =5, (d) =3, (e) —1, () 1,

(g) 3, (h) 5, and (i) 7 [contour interval: 20 gpm; darker (lighter) shading represents statistical significance exceeding the 99% (95%) confidence level]
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Fig. 6  Composite geopotential height anomaly circulations and wave-activity fluxes (units: m” s %; arrows) at 500 hPa for ‘east path’ Mongolian cyclones on
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days (a) -9, (b) =7, (c) =5, (d) =3, (e) —1, (f) 1, (g) 3, (h) 5, and (i) 7 [contour interval: 20 gpm; darker (lighter) shading represents statistical significance

exceeding the 99% (95%) confidence level]
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Fig. 7 Asin Fig. 5 but for ‘southeast path’ Mongolian cyclones
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Fig. 8 As in Fig.6 but for ‘southeast path’ Mongolian cyclones
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