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The influence of stratospheric NAM anomalies on the Ural Blocking High

KONG Wenwen HU Yongyun

Laboratory for Climate and Ocean-Atmosphere Studies, Department of Atmospheric and Oceanic
Sciences, School of Physics, Peking University, Beijing 100871

Abstract
The Ural Blocking High is one of the major weather systems that have important impacts on winter
weather and short-term climate variability of North China. The purpose of the present paper is to study the
influence of Northern-Hemisphere winter stratospheric circulation anomalies on the Ural Blocking High.
Using the NCEP/NCAR reanalysis over the period of 1958 - 2010, we carry out composite analysis of the
Ural Blocking High relative to positive and negative stratospheric NAM anomalies, respectively. It is
found that during negative stratospheric NAM anomalies the Ural Blocking High has higher frequencies
of occurrence, longer life cycle, stronger amplitude, and have stronger influences on Northern China. E-P
flux analysis demonstrates that during negative stratospheric NAM anomalies, the vertical component of
E-P fluxes over Ural Mountain region is stronger than that during positive NAM anomalies, suggesting
that stratospheric circulations during negative NAM anomalies prefers upward wave propagation. The
results here have important implications for medium-range forecasting of winter weather or short-term

climate variability in North China.

Key words Stratosphere, Northern Hemisphere Annular Mode, Ural Blocking high, E-P flux
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ik K403 4 (Baldwin and Dunkerton, 1999, 2001; Wallace, 2000; Thompson and Wallace, 2001;
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FE T R A ORE . A AEATCR R 2 8] #8 B b R PG A B R T B 28 e IR 55, (EL S i 1Ly BH 28 v T
PO ES eI RSy R I VIR EE R (73 =AU S Nt 0] Blw i 10 3 A ES R AU A AR = 95 W ANE(EA & KDt P o
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Fig.1 Compositions of geopotential heights at 50, 100, and 500 hPa on Day 0. From top to bottom, the
composites are for 50, 100, and 500 hPa. Contour interval: (a)-(f):100 m, (g)-(i):40 m. From left to right,
the composites are for NAM negative anomaly, positive anomaly, and the difference between them. In

plots (c), (), and (i), solid lines indicate positive, and dotted-lines indicate negative.

16 /21



371
372

373

374

375

376

377

378

379

380

381

382

day-5

Pressure (mb)

o
=)
Gy
R

'
]
]

/

\

1

[}
v

g 8

~
(=3

day0

Pressure (mb)
28

O:Iﬁljliilqllll

@
o

38

day5

100

Pressure (mb)
§83
o j/lJI TTTT

1 <0

588
168

30N  BON  90NO 30N 60N  90NO 30N 60N 90N
B 2. SRR XA 3 v B BT - 2B FE I T ) (A5E - 75E KT 3MH). X B AIAZ 3 i BB T
MR EG AL E . B Efi R A5 K. 0 RAI+5 K, HARL AT NAM 7. IENAM
FH R 22 B 42 A NAM IR STE] S 45 2R L BH e R 45 7 5 81108 36 YK IE NAM
TEHIE SRR AR, H=FONE S5 5, SEHLIERE: 50m. SEZNIEE, KE
- YSILIER

Fig.2 Compositions of height-latitude cross sections of geopotential height anomalies in Ural Mountain,

averaged over 45 — 75E. Here, the geopotential height anomaly is that geopotential heights minus the
zonal-mean geopotential heights. From top to bottom, plots are for day -5, day 0, and day +5, and from
left to right, plots are for negative NAM, positive NAM, and the differences between them.Contour

interval: 50 m.
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Fig. 4 E-P fluxes on 500 hPa. (a)-(c): mean values from day -10 to day -1, (d)-(f): mean values from day 1
to day 10. Vectors denote horizontal E-P fluxes; in plots (a), (b), (d), and (e), red-yellow color: positive
vertical E-P flux, indicating upward wave propagation, blue color: negative vertical E-P flux, indicating
downward wave propagation; black box: Ural Mountain area; reference vector: 20 m® s for (a)-(b) and

(d)-(e), 10 m? s for (c) and (f).

19/21



vertical flux (m?s™®)

0.25

0.2

0.15

0.1

0.056

-0.05

-0.15

0.2

-0.25

0
K| 5 150 hPa EP il & &R &, KB Hh7: (a)-(b)FI(d)-(e)h 25 m* s2, (c)FI(H)y 5 m’s?, Hx 5K 4

398
399

400

Fig. 5 Same as Fig. 4, except for E-P fluxes on 150 hPa and the reference vector: 25 m? s for (a)-(b) and

(d)-

401

s?for (c) and (f).

.5 m?

(€

402

403
404

20/21



405

406

407
408

P 6 PH 28 re ik B8 DL RO TR FERE T B URED AR

Fig. 6 Compositions of surface temperature anomalies (subtract climatology).
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