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Fig. 1 The distribution of meteorological stations and snowfall regionalization
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i [X 38 [ 55 i /mm MRS H 8 /d
ZRALALHR 316. 9 50. 43
4t 221.2 31.57
I 221.9 26.58
[iE[4 149. 2 28.15
o s 321. 1 48. 89
T 5 D AR 511.7 70.79

2.2 BREEHENTL
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Table 3 Monthly mean intense snowfall in different regions(unit: mm)

Hb il e IX B LX AL X 3k T 7 SRR A
7 0.0 0.0 0.0 0.0 0.0 2.7
8 0.0 0.0 0.0 0.7 0.0 2.1
9 0.7 0.1 0.0 0.7 0.5 19.0
10 61.5 14.1 .1 20. 3 20.0 79.0
11 67.4 46. 8 27.4 19.3 63.3 37.3
12 35.0 31.9 32.7 4.7 76.2 16.8
1 16. 2 34.7 48.0 5.5 51.7 23.4
2 17.9 31.6 46.2 10.0 53.4 47.9
3 79.9 45.4 51.5 39.0 40. 2 105.8
4 35.5 15.2 10.6 33.5 14.7 94.8
5 2.8 1.3 1.3 15.2 1.2 64.9
6 0.0 0.0 0.0 0. 4 0.0 18.0

R4 19712000 EAERBEHERTEBA TR (£4:q)

Table 4 The number of monthly mean intense snow days in different regions(unit: d)

Hb RbE e X B LIX [LE|4:1S e T SR A
7 0.00 0.00 0.00 0.00 0.00 0.50
8 0. 00 0.00 0. 00 0.05 0.00 0.32
9 0.10 0.03 0.00 0.15 0.11 3.14
10 8.07 1.77 0. 60 3.85 3.00 9.93
11 11.43 6.55 3.23 3.95 9.68 4.57
12 5.83 4.72 4.09 1.15 11. 84 2.61
1 2.73 4.91 5.53 1.35 8.21 3.68
2 3.33 4.49 5.63 2.35 7.74 6.93
3 13.03 6.92 6.02 7.35 6.26 13.40
4 5.40 2.01 1.32 5.90 1.84 13.00
5 0.50 0.17 0.14 2.00 0.21 9.93
6 0.00 0.00 0.00 0.05 0.00 2.79
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Fig.4 Spatial distribution of the intense snowfall(a), the number of intense snow days(b),

intense snow intensity(c) change trends during 1961—2008,and the intense snowfall(d) ,

the number of intense snow days(e), intense snow intensity(f) change trends during 1981—2008
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Table S Comparison of annual mean intense snowfall amounts, the number of intense snow days
and intense snow intensity between 1981—2008 and 1961—1980 for different sub-regions

S S i B AL == B [LiE]4 i T R LR T
. 1961—1980 4 9.5 7.8 7.0 1.3 9.1 13.0
HRFEATA fmm 19812008 4 10.9 7.3 7.3 5.0 1.3 17.1
I 1961—1980 4 1.48 1.06 0. 86 0. 86 1.42 1.84
19812008 4 1.73 1.0l 0. 87 0.96 1.72 2.35
BB/ (mmm » 1) 1961—1980 4 6. 4 7.4 8.1 5.0 6.1 7.1
19812008 4 6.3 7.2 8. 4 5.2 6.6 7.3

25°N DAL Ho X 3 F 25 b 0 [ 5 1 HORN 08 [ 55
2538 e B T 1) /16 2 () 40 A 8 A 25 e AR [ 5 B
AR AT o A 5 A R A ORI O A S R R

7K SCF P Mo T ORI 5 7B RS R BE Y T 3 IR AR R 2 ) R ARk AR B DL R A



%33

X R 4 - 7 [ 58 A T AU R AR B H AR 311

1) 3% [ i P 25 R0 R 25 H 807 75 8 e A AR
B HTIR AR R 2 SR PO I E S
Mt 20 mm e d T,

2) TP AR H A N AR A S AR A
ZRACAL VG b b DX A i AR S R 5 S XX
G T Rl A s P N1 B (PO <
DX 0] % B AS B b 17 X0 AR S ) R e U 5 L
e 70 2 [e1) ) 3o Y 2

3) 1961—2008 4FFk [ 58 [ =5 1 A5 B 25 H 4%
FEZRACACTR L i L 75 A e DR S Y S I R
A, At DX AR P00 AR W 5 5 A 5 6 B 45 b X 4 TG 1
AR e SR AR W T A 1 R AR 5 PR S Y
2 RS H OB, R A R R

G B R K LI R S F 5 R R R A
FEAE R A DRI B3k AR IR T e
M 1A R AT 25 3 . B o S R A & — 8 bR i 1Y)
A KRR S al e s AR R . i T KO
W A2 T4 (B 2% (R K
TR 7K R T ) PN B Xof 08 4 e 7K e MR B 348 ) 5 2 7 e
IKAZE Lk LI B 2 L4 B [ K 18] 8309 19 T 28 i KO
Cfa)) T (D 7K I 78 & (R R R ) o (0 W o 25 9 0L
L b 352 B B K 2 3R G i /0 o L v 3 451 2 s XUk
B D 22 35 R 7 T YA AR KIS i R R 2
{8 AT 3k 92 bR B K B0 10 %6, [ 25 [ K I 8 T 5k
50% ek 100267 HIL , B 5 3% 30T b 17 XU
S A K o T S A it T XU 589 B 0 Sk R L
T 14 5 e AN A5 2 30 A 0 1) 5 22 b L 3B 3R B
T AR, 5 ) B J S U A 25 1 AR

A 8 WA 4 B 4l B K sh e iR 2597 1E
(1 H UL B At S PR O TG AR A B R H R
FHE AT B AG T . AR 46 J5c 0 1 DX 3 F 5 285
Ief 7 e VAR 5 ) 14 60 5 22 A R K R £ (R &6
JEE b DX 2658 R 5 T R X 15 25 7 R 8 R L DXL AR P 5
WARFBE R 25 R I I 1 25 AR SO R 1 AR
Jb S T R R R D S DX 22 AR T 2 R
i R 5 B A T4 R T R R AR 1026 A B 7R
07 -3 G A 5 1 A 2 SR R R R A O
T2 T0 22 SCHRL 31 145 300 b 1 R A8 fk 52 0
F18 /I 8 A, AR SCORT 5 A 5 o R o 5 0 R ) AR A A
653 BT T RE S T A B L U/ 1 e . (R
S F T 2 R ek 559 51 e ) o T 0 iR 22 AR Ak,

R

2
U

(1]

2]

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

M A 5 R ikt o 7 5 A A Al A XA SO
FHAE 7 M 5 AR /D

2 % x #f

Groisman P,Kerl T, Easterling D,et al. Changes in the prob-
ability of extreme precipitation important indicators of climate
change. Climatic Change ,1999,42 ;243-283.

Obasi G O P. Reducing Vulnerability to Weather and Climate
Extremes. Information and Public Affairs Office, WMO,
2002.

IPCC. Climate Change 2007 ; The Physical Science Basis. Cam-
bridge: Cambridge University Press,2007.

ZE AT . vl ] VG 0 B I T AL« v I DG R B A AR A £
fedh. b B AL L 2002,

B e e, i E LTI 50 45 I R K B s g A2 A
B4R, 2003, 58 (44 T < 1-10.

XU SC, T—10. 4t 5 2R K i AR RS Ak, b FH R 2640
2011,22(2) :129-137.

e MBI R T 40 AR S ik Rk AR AL R . BT R
%54 ,2012,23(5) :543-550.

b N SO 5 O e R A= D AN [ R A SR M 4
KR PR GA.2012.23(6) :650-659.

PR B0 . 1 AL B PG Bk 2 WK R AL R AE. B R R
2010,21(3) : 360-365.

AR S0 B BT, BRIE L. JT 45 AR AR rh i DA R 00031 588 e 7K 2R 1
Al ARG, 2010,21(1) :47-54.

TR TG R X R IT 45 AR VL AT Al DX TR A 3 5
[ K S 43 BT, 04,2007, 33(1) : 80-87.

W& 5 TLAR LT, EMAE L 45, op [V JU AR o e K 1R 4E g AR 1
SIVERRAE 43 A, v E YR, 2008,28(1) : 178-184.

ASCHE 44 AT 5%, 1 J= 6. db st 1980—1994 4T i R A%
M. B S 4R . 1999, 10(2) : 249-254,

VLR B2 5T K G T3 19 KRR AE. b 3 4% 42 . 2003,
58CH T ; 38-48.

VBN M V  BINAL L 55 T R ~ B2 L AR R AE e K VR 4y
Hr. VKRt .2005.27(3) : 389-396.

SRR (. T 52 AR IR [ A% 0 E I T Y B A A A RRAE. R BRI
F2%,2009,37(13) :6064-6066.

AR bl R Bk 35 0 R RE A AT A A BT KRR,
1989,13(4) :400-409.

5 A P 38 S AR S 7 9 e Dt 17 3 B 11 7 ) G A R4
FRBRAE AL SRAE . KRB .2002,26(4) : 496-508.
TKLL G R, S5, 1961—2009 4F T H K F 5 S
FRAE AN L B, vk 11,2011, 33(6) 1 1399-1406.

W75 & B o W ok, 45 3R L Oy B0 5 DR 5 kM T
IHFFY,2008,27(5) :1109-1117.

W F . R B £ 4 B AR AT R AR S B i R AR
1988,14(9) :47-51.



312 MO R % % i %24 45

[22] #RE HARKBEGEIHS BB E AR G 2 BO. Lat . AR WMO, 1985.
R4t 52007 :105-125. [28] WMO. Insternational Organizing Committee for WMO Solid Pre-
[23] XL, AFE E, T2 8. b E S S F R PR, cipitation Measurement intercomparison, Final Report. 1985,
2012,32(10):1176-1185. (297 BRI« B HE AL » AR o 45 R 11 12 65 AR S ] 30 39 k6 X L
[24] Manton M ], Della-Marta P, Haylock M, et al. Trends in ex- L A 7K S 0 245 2R A3 H . K 3C . 1991(3) £ 26-32.
treme daily rainfall and temperature in southeast Asia and the [30] Z=#, F o0, 7 6. o E i H )2 XUBE % U5 19 B 23 28 fL 4 1E . B
South Pacific:1961-—1998. IntJClimatol ,2001,21:269-284. TR 2E AR BRI, 2007,43(3) :280-291.
[25] Frich P, Alexander L. V,Della-Marta P, et al. Observev coher- [31] fRHEE % AR 55, U0 50 4 b (= My i <M 28 1 FE A 4
ent changes in climatic during the second half of the Twenti- fiE. A2 41 . 2005,63(6) :948-952.
eth century. Climate Res,2002,19:193-212. [32] Jiang Y, Luo Y, Zhao Z, et al. Changes in wind speed over
[26] Jones P D,Hulme M. Calculating regional climatic time series China during 1956—2004. Theor Appl Climatol , 2010, 99
for temperature and precipitation; Methodsand illustrations. 421-430.
Int J Climatol ,1996,16:361-377. [33] IhFEE AR E ARZAE S IR 1522 %) & 2 e T 0 4 K
[27] Sevruk B. Correction of Precipitation Measurements: Summa- HiaH b B s m. S 53 BT, 2013,18(2) :178-196.

ryReport. Instrument&. Observing Methods Reports, No. 25,

Climatic Characteristics of Intense Snowfall in China with Its Variation

Liu Yulian” Ren Guoyu” Yu Hongmin” Kang Hengyuan®
Y (Heilongjiang Provincial Climate Center , Harbin 150030)
? (Laboratory for Climate Studies, National Climate Center , CMA, Beijing 100081)

Y (Heilongjiang Provincial Lightning Protection Center , Harbin 150030)
Abstract

Based on daily ground snowfall observations of national meteorological stations, climatic zonation is
carried out according to the snowfall variability with the REOF method to the north of 25°N in China. The
main climatic characteristics and variation of intense snowfall events in different climate zones are analyzed,
including the spacial distribution difference, the changing characteristics of intense snowfall and the num-
ber of snow days of the month, ten-day, spatial changes and temporal evolutions in the trend of intense
snowfall, the number of snow days and intensity, and the climate change trends of the 1961—2008 and
1981—2008 (considering climate warming) are calculated, respectively.

It shows that the east of Tibet Plateau, Xinjiang and the north of Northeast China have the highest a-
mount and frequency of intense snowfall. The maximum intense snow intensity centers in Yunnan. The
percentage of intense snow days to total snowfall days is generally low in North China, followed by the
north of Northeast China and Xinjiang, and the largest percentage occurs in the Huang-Huai River Areas.
In the north of Northeast China, North China, Northwest China and the east of Tibet Plateau, the high-
frequency periods of intense snow events are generally in spring and early winter. It comes to mid-winter in
Xinjiang, and to late winter in the Huang-Huai River Areas. In the north of Northeast China, Xinjiang
and the east of Tibet Plateau, the intense snowfall and snow days obviously increased over the last 48
years. With climate warming, the intense snowfall and snow days increase, and meanwhile the intense
snow intensity strengthens in most regions of China.

Due to the snowfall measurement error, the estimation results of the mean intense snowfall and snow

intensity in the north of China may be low, in the spring, the mean wind speed is strong, and the intense
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snowfall and snow intensity estimation is lower. Because the wind speed near the ground is in decreasing
trend, the analysis of climate change on intense snowfall and snow intensity may be that the increasing
trend is overestimated, while the decreasing trend is underestimated. The snowfall measurement error
change caused by the average wind speed decreasing mainly affects the analysis of intense snowfall events

of climate change, while has few impacts on the research of climatic characteristics.

Key words: intense snowfall; intense snow days; intense snow intensity; climatic characteristics
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