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Analysis of the January 2019 Atmospheric Circulation and Weather
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Abstract: The main characteristics of the general atmospheric circulation in January 2019 are as follows.
There were two polar vortex centers in the Northern Hemisphere. The circulation presented a three wave
pattern in middle-high latitudes. The average south branch trough was located around 90°E. The north-
western Pacific subtropical high was stronger than normal, located more westward. Meanwhile, monthly
mean precipitation over China was 14. 0 mm, 4% higher than normal. And three major rainfall processes
occurred in this month, and parts of the south of Yangtze River, and Southwest China saw rains obviously.
Daily extreme precipitation events occurred at 35 stations. Monthly mean temperature was —4.1C, 0.9°C
higher than normal, and there were four cold air processes in this month. Meanwhile, there were two
large-scale fog-haze weather processes as well.

Key words: atmospheric circulation, cold air, rainfall, fog-haze

2019) . MAS[E] 434 A HE b ARG L P b R L by |

1 REMMN N NI R | i WL N N

10 mm; A K FHL X FE/K B AE 10 mm DA B, FHo

VU R M DX R VL UE VLR AR AL AR LA 50 ~

100 mm, VT3 4% 5 71 74 R 7 36 %6 43 41 X 7E 100 mm
2019 4F 1 H . 2 EE¥FEKE S 14, 0 mm, 5 P ECE D,

WAER M (13,5 mm) fi 2 4% CE %S5 . 5 H AT I AR LE L TS LM X LB A AR L A

1.1 P&k

* 2019 4E 3 H 1 Hkckis 20194 3 H 5 HiB & s
B—AEE R EY, FENFRETF R AN S B TE. Email :854756925@qq. com



588 A

T AR T M g T 4 g I S R Y R g S S I K Al 2D
2 M 1A HAR KA X Bk 2 2 UL b o
VG R R AR PG B A A T B S R R AR
WA H A PR A 2 AL B 1 L A
JEA 35 vl F R 7K s B i AR v R A A
ZTE P M T A (A 2)

L2 Sig

2019 4 1 H 2 EFE AR —4.1C B4R
[ (—5.0C) @ 0.9C., IARI4rM EF . AL
B RN B e 171 o O W = L N <Y A N
Hb DX R 5 7V A T R B S8 A A b AR W R 1~
A°C, BRI 43 1 X A =5 6 °C LA b5 Hf pa 0 DL &
PG 5 S N R A R AR AR 1 ~4°C (& 3), Ik
Hb A E I 8 Ul H AR AR X B0 o g bR o
B3 AT LE VL BE P L T R A b, b T S PR
(—2L.7C) HERARIR BB Ty et fl. 2 EILA
26 3yl H R L I BE 5 30 A% i 1 B o PG R Sk B R
A2.6°CH PU)I4: )10, 9C) PUNI /N4 (9.1C) =

50°N
40

30
20 J\
0

1 2019 4 1 F A= Bk B 23 A CRRAL - mm)

Fig. 1 Distribution of precipitation in China

80 90 100 110 120 130  140°E

in January 2019 (unit: mm)

70 80 90 100 110 120 130 140°E

B2 20194 1 H 2 E K
H 43 H o A G V)
Fig. 2 Distribution of precipitation anomaly

percentage over China in January 2019 (unit; %)

50°N

40

30

20

70 80 90 100 110 120 130 140°E

B3 2019 4F 1 7 4 E AR IEF 40 A (. ©)
Fig. 3 Distribution of temperature anomaly

in China in January 2019 (unit: C)
P KUK (8. 1°C) oA I W 52 2R A8 1 e A f
2 BRUL R AR N AL

K 4 2k 2019 4 1 HAb 2K ER 500 hPa - 35 fif #
15 FE S RN BRS04 o 5 AR [R) AR e LB S8, 2017
KA R 2R 3, 2018 X 45, 2019) . A DL R R, .

2.1 HRERKRESH

2019 4% 1 H bRl i 2 ik &L 4x A (B 4a)
AR 43 S L T R B % B B S v AR )
S AGHS S g K B S5 5 B 3 A 368 v a0 57 #e i BE 24 Oy
500 dagpm, [ 4 [A IR AR 2 dagpm ; 2 Y 36 #F A%
DAL B 20 504 dagpm, bE AR [] 3 0 1K
2y 6 dagpm, 3X /2 3 A T HL A AR AR A R IR 2 — .

2.2 FEHKARE=ZRKE, AL RERS

MH P11 500 hPa & BE 3 AR - (J& 4) W]
L1 A bR IR A = A A A A PR o i A T
DI 3 T3 P S LA R S N AR R L HE R Hp
P ATG Al 5 B 55, I LR B 30 Ay 55 0 TR L B
Bk 3] — 10 dagpm LR (& 4b) ., 5 4b, Bk
Pl XAV #A v T e AR AR A B b 4 X
PR ] BN ASF F AR 8 25 Sm B s2 i 3R & L i
AR R i 55 5 BT N AR A 1) 39 O =

2.3 BAXTEFRATEERERRE

2019 4E 1 A . g SCAl A7 B KRB F 90°E Bt .
LR SR 4 ) DX 80k IE B . 2 7R R SR B AR T
S5 D 55 P T Y R AR e TR R AT (] 5
VA, TG {1 50T 90°E BRI L A8 H A IR 1 150°E



BT 2019 4F 1 A RS A KM 589

4 2019 4F 1 A4b2Ek 500 hPa 1Yy
o7 55 BE 3 () AR S (b) (7 . dagpm)
Fig.4 500 hPa average geopotential height (a)
and anomaly (b) in Northern Hemisphere

in January 2019 (unit: dagpm)

BA S A 7Y, L AL T 207N BFIT L A R R A T
EIEVRY LY SRICE AR B 2 G W E AR DN 15
DX o 7K 50 A () A 22

2.4 MABREEEREXRS

2019 4F 1 H b R AU BRI #i X 500 hPa K
SAFFHEEZIE 5 Frw . BAOkE, b m s
WU ) BRI Ve 23 RO 88 s KRR /R M8
w22 5% H U 2 . BARINE .

1 H EA) CEL Sa) s WO H i 26 2 PR — 3 1 3
WL S 54 FE R R & m B AN, UK
B SEE =R S = ok I R =T T 2 P 2 A L B2 i)
2 3R B R 43 1 DX AL F 1A e B RE T XL S 3k
HXHEBAR S AR, EXMARET R . BER
BN R 1 H 28 HERAET -k KAt
P Aedbrbmg S L v i b PR A M BT O L 55 -
1K T34 B SRS TG BR L PG b KOF-VE A R

O PG 5 R i S A R T B Y K R e 3
T 7 DX Ak S 20RO b X R K R 22 L 7E 1 H
A4—5 1 811 HILH I 2 I FELEREKT R,

1 H H g (B S5b) s BRI K il H s 205 40K 58 4 4 75
R — 5 0 PR I TR B 0 T 0 R ] v AR R 43 b X
LS 0] PR3 R 5 0 b 2 KGR BN A R F R R R
I .1 A 11—15 H BT — Wk K Bl % -5 K
AR ) e 00 55 A T RS 2 L R R I A
IR TR s o BRI 2 1 BE A TN K A E R AL K S
SRERE N AR EI T XAk KRR .1 A
15—17 HAEARAL . P4 58 5 m &8 )1 b 38 e oK R R
R E) 10 C LB 5340 M F LAy ) e S
SR PE A58 I RN R R R b s L 3R KISk
PR 2% K O B U5

LR A PR ) B — 2D R AR A 7
T IR AR E U b X 2 R S S AL TR A ¥ A R
W E . SETAHAT 2 RHBR SR, L
H 2022 H ¥ 28 At B R M 3 BB 45 K e R o 3 g
JE3k 10°C LA b, 32 52 M X35 32 5 40 455 7 508 AR /3

80°N

60

40

20

EQ
80°N

60

40

20

80°N

60

40

20

EQ

0 20 40 60 80 100 120 140 160°E 180

Bl 5 2019 4E 1 HEKIE 500 hPa |- (a) i) (b)
FIT A (o) - 257 i BE (AL dagpm)
Fig. 5 Eurasia 500 hPa geopotential height averaged
over the first (a), second (b) and last (¢)

dekads in January 2019 (unit: dagpm)



590 A

% 545 %

HOR AR A . 55 80 Al AR 4 L IX .
SR U35 (EL T Sl 55 L PG U RT3 B A e T VO
B A [ S0 O G A ) AR 0 I A e [
F1 i % T P g IR I U R B e A U L R AR
2831 H B IIEAE M B T 3R S R

3 FEREKTRE

3.1 #R

2019 4F 1 A . &l E 24 3 IKFEKEFREGE D,
6 35wl F R 7R s BN S PF AR T R E A AE

7B VUL SR )P A (E R AP, 2019)
3.2 1 A 8—11 HEKTESH

LA 8—11 H, F = VLR g & F 7 79 me 48 45 b
M KEENE X, HP.8 H. =z P&k,
VUG ALER L 5t M B 50 A HiL 1% 38 49 1 X H 30K R B 2R
Wi 2= B L0 A SC 1 & Hb Ry Ml K Z& T (100 ~
166 mm,Jx K/NEHEFRE N 25~46 mm « h™'), =
A 2R B TR B N e AR AT 47 A Sk HOR A S
ARRICHFVR T AMRME. 9—11 H WL pu s,
ANV Rl o 1 = O N i
P N N R I AN O TR R B A i o

R1 2009F 1 AFEREKITRE

Table 1 Main precipitation events in January 2019
Ko 7K i B B AR Weg 7 S [0 0 5t J3E
INZ< R 0 Lo ALt B 5 T s R e T 2~ 7 mam; #fF T R AR L VLY R R A
4—5H VRN k[ 0 o St RN o YT [ A L e [ 5 L O 6 Y R R A PN
[RARR IS PN
23 B R S P P AL | M R S A A S 4 b X B K T R R R £L
) . S UL A5 3 S5 3t K B T (R T B 100 ~ 166 mm, d5e K/ I [ F & 35 25 ~
8§—11 # Y) AR 2k s NN v o v e, §
. LR 46 mim b FTT o 6 2T 7 oA A A 90 2K R ) 7 A
AR AR A5 b 8 B e R SRR L W VLA N RV VG b 56 AE R M AR TR (50~75 mm)
PR NN S R AN L | A N e [ N o i R N N R e
T B VE K T 0 A b B R T L B R 96 5 (10~ 20 mm) 5 VLR AR JL B L1 AL AR
28—31 H VIR Lk ARZS A B 43 Ml DX R K Dy 25~ 40 mms B8 K L —af 1 BU/NE S R SRR LT A

YOI JR R (8 mum) s N S AR AL B H O A4S R L T I A R AR AR i BN
R 7Y AR T A G AL B R T B e E 1~ 7 o 25 R P AR E B F R

Je b BLZR RN (50~75 mm)

ARG FE R o R EARABR A IRZ AL
Jirit B .8—9 H .’ SC R GLIG BR , rg SOl B M AR B &
LO5°E Bf 3 » Rl #4AHF = He i1 2% V5 0 850 hPa i B <
Tt A 2 I TSI o A T SR G AR T S SO S P A
R AR Tl R v 2z R R 5 b XK PG TE Y
ST i i N U b O ¥ A A VI P R R Y
A HR B LY A 4R 5 3 s i FE AP 5 M A R A
R B 2 7

LA 9 H 20 BHRZ 2 W W ek, 7 79 214
M — RS AR KGETE 18 m« s AL (] 6), A
I 5 RUIE A 3% Al Iz 78 05 5 A B BRIt Ay o 7 4
AT ST R 2K VR TR F AR A AR R bR DR ol X
850 hPa WL 7E 8 ~12 g« kg ' (& 7). 10 H 08
B T ¥ B 0 B A A R R R i, LV R b X 1)
75 28 T N 4 4 W W 3 O R S R R HE R
S0 5 B K DX B R A AR AR A 2 A s . DA
e [F AR 5 0RO H DX IR 2 P SR K R

12 H S Bl e SO % A RS k55 » TR HY R P 080553 » Bt
NS/ SRR

55°N

50 pese=
(S RN U\

45
40
35
30
25
20

15

Bl 6 20194 1 J1 9 H 20 B 500 hPa i #4 &
(5E2k, il :dagpm) 1 700 hPa X 3%
OAEAF B =12 m e s 1)

Fig. 6 Geopotential height (solid line, unit; dagpm)
at 500 hPa and wind field (wind shaft, shaded area:
wind speed>=12 m + s~ ') at 700 hPa
at 20:00 BT 9 January 2019



54

REFAE 2019 4F 1 H RE WM KK Hr 591

55°N

‘H%VPVVVVP\
N N N W

90 100 110 120 130 140°E

|7 20194 1H 10 H 08 B} 850 hPa 3%
MR (AE iR =8 g kg D
Fig. 7 Wind field and specific humidity
(shaded area, =8 g « kg™ ') at 850 hPa
at 08:00 BT 10 January 2019

4 AR

2019 4E 1 A3 4 WA= G Tk E &
FRAEFM .4 %), 4 W B35 R EAE 15—
17.20-22.26—27 f11 H31 HE 2 H 1 H(HZE
AL, 2019), Hod 15—17 | B K R IR IR
10°C LA b i X 32 A AR b L V5 AR B 3 L U 1] 6
20—22 H R REIRIE R 10°C L F b X 32 3576 37 9 7R
M HIN AR A3l HE 2 H 1 HEKRE
TR E 10 C LA b i X 3 AR ZR AL AL LBk PG g 6
L P g R AU PGS, A28 s SR, PN B Y
JUHE T VU Y S 2 AR I R L o
T W N 17 o i s R R S A =g
£ 10~25 mm, Jay i 4 X 5 50 mm, H o g g 5 i
Auliik 126, 1 mm, 2 T ¥4k 51. 7 mm,

5.1 #R

2019 4 1 H  Aedt B E AR AL SR R AR 2 Ik
FERALF. W1 H 28 F 1115 H,2—8
H i 5 25 ) o 5 T R L LU AR R P B O
WP 2 AL AR AL G R AL AR A ek 7 H LY
I 3 PM,, 5 J57 &5 ¥ BE 0 {1 500 pg e m ™, 11—
15 H 225852 0 X 3 32 B F o 3L T pg L LU AR p
[N T S TN T T I U S e S LS R W

FATR VLIS, Fop 12 B bR PM. s i vk
JEWE(E ML 500 pg e m™°,

52 1H11—15BE-BXSIESH

1A 1115 H , FR I 4: 358 s X RSP # &k
FREEAF AT e A o DX T S TR D)1
S5 b 4 B K S0 55 -4 R AR H b U M IX
o L P BV DG H Rl R L L AR R AL T
Hh S P R VL VS e I A 4 b DX 3 B R R R
AR, dbnt PM, 5 H ¥ 5T 6 VR B B 38 200 pg
e m U (FFEE 3 d), Lk /NI BT S vk RE 04 {E IS B 331
pg e m VPG ED At b R R Bk /N i 5
IR 500 pg e m0 L MEAM K E EAF
iF B Al rf R L B I U S M R 4 X T
MR B, 2 R F S S R

MR FF 255 - it B KR REAR R E RS F
(8, 11—15 H 3 [ o Z A0 AL 7 94 KUAT 45 1) B9
i il DX, TG B I R A T Bl Ml T R R AR F DU
IR LAVE ¥ 25 ST 55 38 B rp AR 350 5 43 i X A7
T8 v He H R 0 2 e S i o S5 IR R M B, R
ANGKA Y HURE T B 25 . IR B, 850 hPa A BB H K
J'e At R UE S AL T TR T L A R KR
IS Je AR R BLRE ) 22 L AR X R AR 34
AR T ES R kA MR, o 1112
H. At B o S b i 6 K Wi R e &
b T R AE AR AL v R AR A ST O R E MR

60 70 80 90 100 110 120 130 140 150°E
_—r s e—————
1005 1015 1020 1030 1040

B8 201941 H 11—15 H ¥ 500 hPa
i # BE 3 (B (2R B A« dagpm) Al
P s (B, #07  hPa)

Fig. 8 Average geopotential height at 500 hPa
(contour, unit: dagpm) and sea level pressure
(shaded area. unit: hPa) from 11 to
15 January 2019



592 A

% 545 %

15 G Wy FK YR AR 3 — XSO W AR 2R e AR L v g 3
B T R I g R B P
HhET b PG AR L 1L P g S TR G L B P G
LR X A EEE. 13 HERE LT .28
A2 S Al TR 3 il DX 11 5 K S BT
R AL g B T L U T A T S Ak 2 A RE L 14
H K, i 5 7 28 76 T b A e 38 28300 g 63— a9
B KAV WA PR 5% 22, B2 15 3 W) bl it 52
Wi, A6 b F i S L B I VT VTS M A R P
S, FB 43 M X T 5

12—14 H i 25 S0 B K KAORL ) i 1
WK, A TFRELam D= 1w K R SR 4
YEF B, S 3t At v g 38 L 8 T VL VL S Y
LRSS, Jm b B BE LB AN i 50 m YRR IRVE SS .

14 HBLIA] S 32 & 25 A0 R XU i 3 T i Ik X
BTN KA BURE J1 576 4 - PML, 5 JoT 2 vk B i 3k
TR RE DL T W AR L IR 55 - R A R A R

LT R
(PES®E)
HFE X %

ZBMHRE 2016 F R R ERE TR R &
AR 53 B 7 2 WU BT SR B 22 WF 58 AR AR R T R
FE] A EAT P43 AT P OB s o — RS o 220 1 2 X o ] A
S S W R S RO R RURE AR . % N A B ) i
ES SR NN A8 A W 73 S = 2B e el ES W P (U
B T B B2 A3 H SR S A SRR S A BT R LR
FH S BR AT HE B R S0 A8 A R 1 A XU RS 2 4L L
EIREAERSERGINE AN H SRS R RRA
BEARH P EASERS . Z B RS GBS L
R B A0 AR (5 A R Al A K R L ER SR L BE TR
0 T R K A S B DDA SR AT L i e S 3 S REIIE N RN 5 25
FRBEEMN S H TR,

16 7 &M :140.00 JG

(—H—BEERERKSETLTMEHR)
wAF FHF
ANl — B A B KOBOR R ARASAL B AT T
RO i 2 1A S5 A T 5 A8 R L R A AR 4K I XS
RS R RO A s XA B AR O 0. 257 1y 18 A CMIPS 42

B < R R G P D R SO R A K R K
BF S 0 B SP- BER

2%k

E R AP0, 2019, 2019 48 1 A7 B A8 & i 3T # LEB/OL .
[2019-02-28 ] https: // ecmdp. ncc-cma. net/influ/moni _ china.
php. National Climate Center,2019. Assessment of climate im-
pact over China in January 2019 EB/OLT. [2019-02-28 Thttps:
// emdp. nce-cma. net/influ/moni_china. php(in Chinese).

TLBL, Thae 3k, £ K. 2017. 2016 4F 1 A KRS E MK ST <
£ ,42(4) ;514-520. Jiang Q. Ma X K, Wang F.2017. Analysis of
the January 2016 atmospheric circulation and weather[ J]. Me-
teor Mon,42(4) ;514-520(in Chinese).

X YL AR L 2019, 2018 4F 1 H KA MM R A H I K
% ,44(4) :590-596. Liu C, Jiang Q,Gui H L,2019. Analysis of
the January 2018 atmospheric circulation and weather[ J]. Me-
teor Mon,44(4) ;590-596(in Chinese).

KA . B2 K. 2018, 2017 4F 1 H RAF WA R4 Hr 1] A4 .43
(4):508-512. Zhang N, Ma X K, 2018. Analysis of the January
2017 atmospheric circulation and weather[ J]. Meteor Mon, 43
(4):508-512(in Chinese).

BRAE AT T RUE &5 20 b ™ — a7 — i 7 2 B DX 7 s <A
R RE 1 HEAT T IFAl 5 R T 2 M S 45 S 34 TN 1 s 3 S
EBRLT A — B B RO R AR AL R AR R
AP TR T A — i X R R MR AR A 5 LA
by T A Y T S AR R 4 T O )L TR T — R R
FE AT R T S A PR BRI R e —
P B I A I T I e v R 2 A X A A A R
W A AR S SO B S R T R S R R AR B S B R L W
P Rk MBS S AN 02 i T AL LS VAN SV LT
AR LA B b A A8 AL S R A BT 50 N DL RS %
16 JF  sEHr:60.00 J6

(I EFERATURBTMEERFR)
LA F F

2 A AL B 7K B 25 A8 A0 R AT L A b 2% TS SR AE L 4
JEEFERAKSIERFRM LR I EFERK GREEFE
WU 56 2R AL B R B OK 5 B 1 Il Y 06 R AR LR 2R T
T 3%k 7 B 938 A8 A R AT AN 4 b 5T 2 R K A T8 B O AR AE S O T
W T Al B R K AR A R AR S T e AR, AT IS R R
BRI A% 55%

16 ¢ EMr:98.00 I

S % A R AL http: / www. gxebs. com, E-mail: qxcbs@ cma. gov. cn
B ARG :010— 68408042 ATHE) , 010—68407021 (332 Mk 55 &)

fEH.010— 62176428



