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Abstract
Based on the meteorological observation data of 14 surface meteorological stations in Zhangjia-
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kou from 2010 to 2019, the weather case data stored in Zhangjiakou meteorological station, and
the blizzard data stored in the disastrous weather case database of Hebei meteorological station,
combined with NCEP reanalysis data, 79 snowfall weather processes in Zhangjiakou area in recent
years were classified. The results show that: 1) the snowfall process mainly occurs from November
of the current year to March of the next year, with the maximum of 2.2 snowfalls per year in No-
vember and the minimum of 0.9 snowfalls per year in December. 2) The snowfall process can be
divided into four types: westerly trough eastward moving type, North vortex South trough type,
transverse trough type and reflux type. 3) The westerly trough eastward type appears most fre-
quently, followed by the North vortex South trough type and the transverse trough type. 4) The
snowfall magnitude of return snowfall is obviously larger than that of other snowfall types.
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1. 518

201547 H 31 H, Jb3i3kes 2022 4 Wz pil, dbt Kk BB H, RE O EHE EBIH. /F
DR A SR T AN S B W ) R (R YT T, AR, SRR DBUITHE W BT AR CRETET
AR A BN, REFFRFE LT RIE, kS Es), HRIKEF . IKFIE3)FKE =k ik
JE X M RO S5 B IR B A T s AR, T K S A B R U A B R R XA MR .
KEIBEHFIKE P E R RN EARE . BREAR, RS, st EE.

AESR, M2 5 WA R AL e, % A BRBE X VK S SRR T 2 7 0 T iE 9 . AR RS 45 Ak
FAFAXVAEH, SFEKE. BMEEBHEHIE T o0 7L REXEFES TFEL]: 5 TR
2002~2014 4 MODIS JZ BT = i, 454 1966~2013 £ ST . SIRABE /K ZOR AT DEM 3, 707
TAEH - K O XA I S A RHIE,  JEX & i gt AT RS BEVEA (2] BSREANE T A
Sy BRI 2012 4EF1 2015 EH)— R RS S FEH W ESS LK 8T, TR T kR O X B E RSEE
I KIS S AT 5 80 AR AAFAE[3] [4]; Bl VTR A [ 5ot P K £ 8 . NCEP B pT 5w kl, b 17
2018~2019 4B I FEX PE I RFAE M BRIA[5]. LA B F EMIHZI AR EZEAN IR EREF . @
X — RSB E S S W, T T A BRI UK T BB, ARSCH KR [ F AT, JEl
X IZH P S RSB 1 3 B R A Wt 9 24 b K S5 A R U

] Py 38 9323 TE A 18] 5 4 (9 B 25 RSN o0 BT T T J& 7 — S8 A 5 AR . THIENSS 2047 7 2000 4
DKM 24 KT, BFHEE)SRE, EERTHBEMBESTRIAARG N 5 F——ZF LA IRIErE) 5. 7
RAEAL, DUSMRAEGR) AL ZRALA (IR R dbRlr i Ad[6]. & B Sl )i 2001~2010 43 10
IR 15 DM EETAI AR A0 BT, B HRiER 55 1% 500 hPa 7 35 5 B2 17 73 MRS AL 2 55 A/l AR
BRBERES[T]. RMFFSEFH 1988~2018 FILFS & H KR 12 H RSIEAE HAR S TR,
F A Wi AN S B S5 0720 i 1A R S R ARURRHE, 15 b X St 2 5 i i 0] 73
4 R, BIENFEMCESY. ALEm AL, BRRRRE A R ATMRAE AL SO HarRE. iR - 1A
e SR A AL R 5 ORI B R AR [8] o SRR A A BT 1 HE Ik [X 1 50 2 T3 R A I TR AR A SR RURRALE

DOI: 10.12677/0jns.2021.95071 657 H ARl =


https://doi.org/10.12677/ojns.2021.95071
http://creativecommons.org/licenses/by/4.0/

JAEWE, BT

L 500 hPa Hifi ik 4l K 52 5 R AR NPE A MM A 8 N8, Rk 2 SCBEIX A G, BRI
FE AR R 3 FhR[9]., 4% R 1951~2013 45 63a FUMLE MM . MICAPS. NCEP. Jfj s RA B %
Bl OB R AEAE NS A F R 150 OK B R T IEFEN 700 hPa UM RS0 7 FiSAY, B DU /R iR
B SONCREAL., JUREE R AL, PEORRHEREAL. RO, IOREAL. RAEVIRAL[10]. SERTHEE XA
70 N REAGU 4T, AL T RN — R R T R [11] . el V55 iE I A I 58 4R [A]
P 22 RBEFH RS, BHHARKERE RS, JREH S hEE - B &R
RIAA B 3 Fh[12].

AL, HATE AR T RS RS B TTAE, YRR RS R T, s — RS R
A o B LD L AR ST AR 5K I b IX R R A R R R S R R B R AR D AR A,k
2010~2019 #FJL 5K 5K Hth [X 48 KO3 B 55 R AU R At o T 2002, DA SRS T IX DK S5z 2 Aok 7
VIR B S UK S S A B IR 1 T R R FE B il e 5 S 4

2. FRXEHER

SR O HUARTAL A PHAEEE s 3. & SPUE TR Ak i oidbm . ZRmf, B ks
U, RS I H R I BURBRE 7. I (B AE R LR ViR FRALAN i L) R 5w
I — 88y, MR —AAE 1400~1600 2K IUR L4 AR A, (DA R, B RS, EEWX.

AL, PRk, iAW AL AR BE. BHJE. BFE, RS E - E 500~900 K. Kk AT
114~116E°. 40~42N° 2 [a], AbFRIWAKFEFERSEX KN, ZFEATIHICRN, FEA T
3. HiEkiR

AW LA K LT 14 /N LTS S W55 2010~2019 4F 428 H /K& MR PSR LRSI
s VS 5 IR R, 24 14 NG 10 LA B3 S IR E RS B A4 v H R E & AKT 0.1
mm i, 18N IKESE KSR . FIA 2010 SEDCRIKE O TR R EFE RN FEEL. WMIEbESEL 6K
EMERSNPIERT R, 454 NCEP HaNT R, JEE T 5K K DX I 79 RS R FEMAR R %S
KA, Hp/NERFE 59 Wk, FEEFE 9 R, KEIFHFLRE 11 K.
4. BRES
4.1 EERAHB SR

W E, kX OmRMES H R EEMRE 11 H2k4EE 3 AZA[13], HFREF XA TEILUILE
X[14]. ASCHTE 79 IFFSE AT 11 BRIRE 3 Bla, A FHBFEEERE N 1.52 )/IE, 11 AREZ N
22 KIAE, Hch2 A3 H, 1 AR RAE 0.9 kI,
42 EREXRSSRiHE

TR X R R R R RN RS SRR E T, KRECEEATa RIA AL 7K
FEARBA. dbin R, BRI RIR A (L 1),
421 ENEREBR

H4E 10 HAILUE, R ETTE G AR LB . A E KRG ESE 7 XA H 2 R, 75X
W P2 KA T 140E° BT . FRE EASEASRRILR, FhdEEimEikaEism, o FET
100~105E°. 45~55N° i [15].

52 FR L [X A ZEER I ARAE S ok 5% 1 BB [X H T AR B A7 B S0, 200X S RS LT KA AR A %2,
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2010 £ELARIL I 38 YR (5 4 BB IE S i AR 1Y) 48%), HA/NE R 33 Wk, EITRE 3k, KEER 2 K.
G E KA RN, 110E°. 40N° DA F A & 2 4 A I 78 X 7 AL SR RAE R B8, KR ik A2 R Z AL
EAEUAR AU, A R 2 IR sl R R IR 7 36 IRIGXE R BF T fE v, A 9 I AL
BB,

Table 1. Classification of 79 snowfall cases in Zhangjiakou area from 2010 to 2019
= 1.2010~2019 FKROMIX 79 REF RS M5 E

RAHA H LR E b W 25 5 2 H LR E =124
I 33 86.8%
[N pay: 2it] 38 48.1% EY 3 7.9%
p:IE 2 5.3%
/N 11 61.1%
Jbim e A 18 22.8% G 4 22.2%
KRENFETH 3 16.7%
N 8 80.0%

gt 10 12.7% EY 0 "
RE T 2 20.0%
N 7 53.8%
(EIVkith 13 16.5% rh 2 15.4%
RENRE 4 30.8%

42.2. JtimraiER

JeR E AR B FE R AR B, S8R AR R TR 2 R DU DA 2 A, IR AR (0 i A oz i
INERTE B & R G RIS, JE AL 40 A R AT 22— O SF B IR SRS I R A iR, 5 A6HRI
W& RGME EERICRFRE S . 2010 FLOK, Z L HBHALR M AT O 18 Ik, HpKH
AR 3, PEURE 4K, NFERE 11K MEERR AR A, 4SNP &
FAEVAE SRS, B RGEONIR R, Hb It m] §E H I ShE .

4.2.3. HEHER

MRS R TR I 10 ok, Hh RIS 10 KRE 1R, NS 8 k. RIS RN,
SNSRI B IX (98 2 ST A A 120E° f3iT 50~60°N 2 1), ¥4 SR HS 1) PH A i — N 2R - P
R, AT AL XS T D)3 . BEE A SR IRAR RS, BRI R T
WAZ T, K R RZE S MBS SR, A 3 Gl b L 1 HIad

4.2.4. BERER

[ 378 7 o 2 o R e — PR IR (0 R AR . — RV, IR RS R AER, AR MWHRICTFIRE T,
28 1 LU AR B AR AR N RGP SR TR B 2 R S[16]

2015 4F 11 H 5~7 H RSy — kB ) A 525 . 2015 45 11 H 4 H 20 if, AR ENMT
120E°fftifr 60~70N° 2 [i], ZRALF AL T¥4 2 SR m vh i dshil 2 7, 5KK 1 £ 500 hPa Ay f P i
], JKJZ 850 hPa MIAb T At Sl 2 R (& 1 /42), it I Ad T P66 25 5 ) (978 e IR A AT 8, b
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BATRALR . BEEATSENNIRE, BEHAAZSAME FTRARICER, RIGFEE WIS,
[FI ¥ S SE ARG IR G, 72 42N° BT B - b XU 9 AR AL R AR AR A 5K K (14 1 47), 500 hPa & fE 75k
F I S HE N SR R U r A ) M L, TR R R R R A e, RSB AR ATy
MR IR . 2015 4F 11 H 5 H 11 i, 5KF O X IR H IR, 2 20 B b3 X dzs Bl
FeE; 6 H 021, &Ml NEs, Hrsks 6 Hib.

[ B P T R R P S O BB R TH T RA, ARk 79 Yo A2, JLHIL 13 el A
By RAdRE, HPhRHIRE 2R/, RESE 2R, PEIE 2K, MESE 7R, PEEUEERE S
LLiEE] 46%, BIEmTH ek,

4 . " = — o .

Figure 1. 500 hPa height field and 850 hPa wind field at 20:00 on November 4, 2015 (left) and 500 hPa height field and 850
hPa wind field at 08:00 on November 6, 2015 (right)

1.2015 4 11 B 4 B 20 B 500 hPa = 3% 850 hPa M7 (Z)#0 2015 £ 11 A 6 H 08 A 500 hPa = 17%7 850 hPa
Ri5(F)

5. &ig

TN 2010 4 LARIK R FLIHLIX 79 WREE KA R TR AE AT RE I 0, 13 LU 4k

1) X SRR B P 44 11 A ERAE 3 H, WSS RNA S RE, 11 HiREA
22 WRIFE, BN 2 HM3 A, 12 HE/D RE 0.9 I,

2) 79 KBS IR RELAT 3 A DU, TR AR RS AL b E R R L R R [ R

3) PUANBET RAEA A, PRI R BRI IARUR 2, 2010 4R LICRILH B 38 YK( L 4 i 4 i A2 1Y
48%); JbimmRERI Rz, BT 18 R(23%); 5= NEIFA, FLIHBL 13 K(17%); BRI, H i
BLT 10 K(13%). S5K5 CMEAT (K45 bR BB Ko 0 52 1t 28 M a0 K B 5 1 FE 0 45 SR (6] [10]AHLEL, B&
U RS 73 8% R P 5 St R AE B SR M X 40 % LAk, AL R i 7R B 5 S R R s X b g & L, 1T [ 3 2
B REAE BRI AR KR, X STRR O X (SR RS2 R BE XK.

4) [P FE RS RSB E R TR ERERA, 13 REGMES R, ISR 2
W, KRESFE 2, PEIFE 2K, NESRE 7K, HE KL R 5 HIAT) 46%, & TH TR,
X 5 8 VR 5O RS 4 R A — B[ 12]

=
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