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Abstract As a critical system of the East Asian winter monsoon, the Siberian High has an
important impact on the winter weather and climate anomalies in Eurasia. Based on the National
Center for Environment Prediction-Climate Forecast System, version 2 (NCEP-CFSv2), the
seasonal and monthly prediction performance of the Siberian High is comprehensively evaluated
during the winter time (November to February). It is found that the NCEP-CFSv2 model can
skillfully predict the Siberian High intensity only in November, the reasons for which are that
local thermal process, dynamic process and Siberian snow cover extent mainly affect the intensity
of Siberian High in November. In terms of thermal process, NCEP-CFSv2 can better reproduce
the intensity of Siberian High in November and its related surface soil temperature, upward long
wave radiation and other thermal factors in Siberia. In aspect of dynamic processes, the
NCEP-CFSv2 can better reproduce the strength of the Siberian High in November and its
associated with low-level tropospheric divergent circulation, the sinking movement of the upper
and middle layers respectively in Siberian area. Meanwhile, the model also reproduces the
relationship between the snow cover extent over Siberia and the intensity of the Siberian High in

November. The thermodynamic process of the Siberian High and the snow cover in the area are
3



predictability sources of the Siberian High intensity in November, and the NCEP-CFSv2 can
reasonably reproduce these predictability sources in November.

Keywords: November Siberian High intensity, NCEP-CFSv2, prediction skill, predictability

sources
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Figl (a) The temporal correlation coefficient (TCC) of the Siberian High intensity
index (SHI) during 1982-2018 in winter (November—February), November,
December, January and February between observed and predicted by the
NCEP-CFSv2 (National Center for Environment Prediction-Climate Forecast System,
version 2) at 1- to 6-month leads. The dotted lines indicate significant at 0.1
significance level. (b) Root-mean-square error (RMSE) of SHI predicted by the

NCEP-CFSv2 at 1- to 6-month leads
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Fig 2 Climatological mean of (a) the observed and NCEP-CFSv2-predicted at (b)
I-month and (c) 6-month lead sea level pressure (units: hPa) in November during
1982-2018. The climatological differences between the NCEP-CFSv2-predicted at (d)
I-month, (e) 6-month lead and observed sea level pressure in November. (f) The
spatial pattern correlation coefficient (PCC) between the observed and predicted sea
level pressure in November at 1- to 6- month leads over the region (40°—60°N,

70°—120°E). The value of PCC with 0.24 is the 0.01 significance level
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Fig 4 The signal-noise-ratio (SNR) for the sea level pressure predicted by
NCEP-CFSv2 at 1- to 6-month leads in November (a—f) during 1982-2018. (g) The
regional-average SNR for sea level pressure predicted by NCEP-CFSv2 at 1- to
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Fig 5 Regression coefficients of 0—10 cm soil temperature (a, c¢; unites: K) and
upward long wave radiation flux (b, d; units: W/m?) anomalies onto the SHI in
November during 1982-2018 for observation (a, b) and NCEP-CFSv2 at 1-month
lead (c, d). The areas with slash indicate significant at 0.1 significance level. TCC
between SHI and 0-10 cm soil temperature anomalies (e), upward long wave

radiation flux anomalies (f) differences between the NECP-CFSv2 and observation
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Fig 6 The TCC between SHI and regional-averaged 0—10 cm soil temperature over
the region (40°-60°N, 70°-120°E) in winter (November—February), November,
December, January and February for the observation (black bar) and NECP-CFSv2 at
I-month lead (white bar) during 1982-2018. The dotted lines indicate significant at

0.01 significance level
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Fig 7 Regression coefficients of zonal (70°—120° E) mean horizontal divergence (a, c;
unites: 1077 /s) and vertical velocity (b, d; units: 1073 Pa/s) anomalies onto the SHI in
November during 1982-2018 for observation (a, b) and NCEP-CFSv2 at 1-month
lead (c, d). The dotted areas indicate significant at 0.1 significance level. TCC
between SHI and zonal mean horizontal (70°-120° E) divergence (e), vertical

velocity (f) differences between the NECP-CFSv2 and observation
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Fig 8 Regression coefficients of zonal (70°-120° E) mean horizontal vertical velocity
(units: 1073 Pa/s) anomalies onto the SHI in December, January and February during
19822018 for observation (a—c) and NCEP-CFSv2 at 1-month lead (d-f). The dotted
areas indicate significant at 0.1 significance level.
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Fig 9 Climatological mean of (a) the observed and NCEP-CFSv2-predicted at (b)

I-month and (c) 6-month snow cover extent (units: %) in November during
1982-2018. The climatological differences between the NCEP-CFSv2 predicted at (d)
I-month, (e) 6-month lead and observed snow cover extent in November. (f) The PCC

between the observed and predicted snow cover extent in November at 1- to 6- month
leads over the region(40°—60°N, 70°—120°E). The value of PCC with 0.24 is the 0.01

significance level
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Fig 10 Regression of the observed (a, b, ¢) and NCEP-CFSv2 predicted November
snow cover extent (a, d; units: %), latent heat flux (b, e; units: W/m?) and sensible
heat flux (c, f; units: W/m?) anomalies at 1-month lead onto the November SHI. The
slashes areas indicate significant at 0.1 significance level. Temporal correlation
coefficient between SHI and snow cover extent anomalies (g), latent heat flux
anomalies (h) and sensible heat flux anomalies (i) differences between the

NECP-CFSv2 and observation

23



(a) Dec,SCE Reg to SHI,OBS (b) Dec,SCE Reg to SHI,CFS(L1)
60°N

— 60°N
55°N 4 / 55°N /
50°N 50°N
N JEE - 45N 4.~ 9 = .
40°N = - N . 40°N . : — :
70°E B0°E 90°E  100°E  110°E  120°E 70°E B0°E 90°E  100°E  110°E  120°E
(c) Jan,SCE Reg to SHI,OBS (d) Jan,SCE Reg to SHI,CFS(L1)
60°N 60°N
\\
55°N - / — /
50°N 4 50°N
N T [ Ny T _o~
40°N . ' ; 40N B . . .
70°E 80°E 90°E 100°E 110°E 120°E 70°E 80°E 90°E 100°E 110°E 120°E
(e) Feb,SCE Regto SHI,OBS (f) Feb,SCE Regto SHI,CFS(L1)
60°N 60°N
55°N 1 / 55°N / ~2
50°N - 50°N - <
~ =~
N g - - aN { T ‘\\
. \‘ - R 3
40°N r 40°N : : —— |
70°E 80°E 90°E 100°E 110°E 120°E 70°E 80°E 90°E 100°E 110°E 120°E
[T T T T T O BT T 1 [ [ [ 1 [
6 5 -4 3 -2 -1 0 1 2 3 4 5 6 -5 -4 -3 -2 -1 0 1 2 3 4 5

B 11 1982~2018 4F 12~2 (+1)H MM (a, ¢, e) F1 NCEP-CFSv2 #2171 1 AN A il (b, d, £
RS R (AL %) FHON SHIKIFEBIEIR 04T, RIEOyiEd 0.1 # & K-
Fig 11 Regression coefficients of snow cover extent (a, d; units: %) anomalies onto
the SHI in December, January and February during 19822018 for observation (a, c, ¢)
and NCEP-CFSv2 at 1-month lead (b, d, f). The slashes areas indicate significant at
0.1 significance level
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