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Fig. 1 Geographical location and distribution

of meteorological stations in BTH ( Beijing-Tianjin-Hebei)

3 4RO
3.1 BILEHTX
3,101 ARk

K2 A 1961—2017 4F 3 5 Hh X FE ] °F- 4%
BRI A ) A Ao v LR Y A S (X SE )
SRR RS IG I R, m A X R
TEITIL A V6 AL 3B A0 ok % 10 T, 98 10 7 B 4E & A= 4
WAE 12 DL Bl i 12 4, Hrpskx B
7 A GRAET 4 ASFfRE T LAY R E DR kL
FVE TR 51 Ry 26. 4 RN 25. 6 YK, Ry 5t E b X
ZH,H ORI R B (23,8 W) L X
(21,4 %) VAL (19,2 W) A &L (18,2 k) , T
WAL RRAE 10 W LATF , Jb 5T A 7S 2= I8 R R e
AR AR e (1.3 1K) o



514 ALY 1961 —2017 AF RUHSTHL X HE WIS S FHAE 43

42°N A
41°N A 30
25
40°N A
20
39°N 15
10
38°N
5
0

37°N

36°N -

114I°E 115I°E lll6°E 117I°E llS“’E 11§°E 120°E
K2 1961—2017 4F5THHEHI X
FEW V- I 47 A R 25 18] A1 (B 2 )
Fig.2 Spatial distribution of average annual
occurrence frequency of cold wave in BTH

region from 1961 to 2017 (Unit; times)

FEWN 3894 R AT S5 22 A il gt i e /D A1
20 %, U BH 3 iR B DX SR ) T 2 AR 4 () A 25 B
Bk TR HIE ) XK B S 1 EAT P Y
VER, XA 28 SR B B A3 . 2k A PEAA A
W5y R 2 S B B e 1 1L R BHAY , e g
NG 3 A s A BRI AE LRI T i 5 v A
DX, AR FHE L RA T LR PN 558 oy o Do e S 1 TR K
1k 380 % A= A R A0 LK i 7 T R AT 10 3 XU £
S X 0] R A AR DX o Xt T X B
FEWNAFE R AE AU AL R (I ) AT 30T, R
ARG PEACER A 1 SRR PR A AR AL AR
TR RS 18 Ul (BB 14% ) B
122 A d KR Ayl A (108 3, 7 Bl B 86% )
FEI AU B AR K R 10 T A B D
2 Slat a=0.01 1B EHREL
3.1.2  mjE)2sfl

224011, 1961—2017 4F 5T {5 1 [X FE ) - 24 4%
Rt kA 638 uhik, &l 3 2 1961—2017 4F 5T 5T i
X ZEW] BT KA IR A PRAR AL B Lt i, mT LA
FH,1961—2017 €0 2t & Al ik & B 2 b
B S R - 57 Sk (10 a) ~' it o =
0.001 {3 PER S . FEM K AE e 220 (1038 3,
BUAE 1968 A7) J& B /b ulh (372w, BL7E 1992 47)
(2.8 fif o FEFHBRIT R AR B Yy BEVERFAE HL i
i, 7E 1980 AR Z I, KZ7E 638 wik LA I, ol
S 1961 —1971 4 HBEAE , -3 BR4F Btk 2k 825
S, N 1972 AETF IR B, 1980 4EAAK LUG 240 F

TEIHBL T JEIE 2007 S LU 4R B etk
527 uhIR, Hods Z I 17030 300 251K

1o — e
o e
e EMR R
y==5.7425x+804.78

1000
900
800 r 1
o0l | 1%

)

4001

300 T T T T T
1961 1971 1981 1991 2001 2011

E 3 1961—2017 4F 50 HE H [X 22 B
A R AR BRAS Ak I L2 P e 34
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4 Sk 1961—2017 4F ptid Bt X FE3) Rt &
YUK ) Mann-Kendall 2872 K:568 . v] PAFE 4T 57 a
SUBTE M X FE ] E & AR VAR B R AR, UF 5
UB Hi£7E 1983 4E4H7Z, H. UF Bkt o =0. 05 )
LBV LR, AR 1983 4R 1ZHb X FE ) & 4=
SR B 2 3] D 58 AE . 1961—1983 4 JE i B
TR AR DA BE SR 3, S RR4F BT &4 744
UK, 1984—2017 4EF- 2 54F R itk 566 ik,
34 a LA T a ZF Z T340, A B B X (E A
72 178 BHIR,

2
11 A
/ \
01 & I/I V\I‘l
L 4 =\ \
o ! ZAROUEE
= e
g 2 P S
-3 P
/
4 .’ — UF
P ---UB
a0 O — 0.05 33K -
-6

1961 19I71 19I81 19]91 20IOI 2(I)11
B4 1961—2017 4F 5T At i [X 23 Eit
MUY Mann-Kendall 2825465
Fig.4 Mann-Kendall mutation test of

accumulative occurrence stations of cold wave

in BTH region from 1961 to 2017

3.2 XigitEE#idiz
3.2.1 Bk e REAE L

2481, 1961—2017 45 53 X X sl P 78 i)
JRA 139 W, BB KA 2.4 IR 1962 4EFI



44 T B

X % 40 %

1971 4R 42 #4906 YR, 1966 4EHELS IR, 45 24 a
3K, A6 aREPT, M 1961—2017 4F 5 HH
b DX DX 3 S ) K A AR A o A Ak B L 1 e
(K S5) ATLATR Y, 0T 57 a DX I 263 & A= v i ik
SRS B, S 1) 2k - 0.282 YK - (10 a) ',
FSTRURTE S {04 T N N, R N A P R 8
IKAE 1961—1976 AR V-3 RRAF KA 3.4 3K, R D5 5 i
% ,1977—1996 4EH] B /b , P 84E &4 2.0 1K,
1997—2010 4EWSAT O, SF-H BH4E 2. 6 ¥, 2011 4E
DU SO s b, S B AR B 1. 3 I A
1997—2010 4E ) —2F

N — JeMik
T i
< 51 Bl i =E2
S
SN
AL LA N
AL 1 i
l_ \/ \_V\/
0 T T T T T
1961 1971 1981 1991 2001 2011
B S 1961—2017 4F 51 B Hb X X 1
S K FE RO AT PR A A SR R
Fig.5 Inter-annual variation of regional cold wave frequency

in BTH region from 1961 to 2017 and its linear trend

2 1 31 1961—2017 A7 [a] 4 A 5 3 b [X
X IR FE A AR . AT LA 1960 AFEAR X ik
FEWN R I 2 (33 YC) , HE 1970 424K (30
) ,1980—1990 4F {8 15 ) /b & 20 ¥k 2245, 2000
FEARAT BITH 22 1A 5 26 YK, 2011—2017 4EHGH R %
1960 AR AR AN 9 IR, BZ, D 1960 4
FRIK , BT b DX X3 8380 ke A MR 1) 722 Ak i
PG a5,

2T DX IR TR R A AR R I AR B £ (61
W), i A AR XM FEWI R 1) 44% 5 ok 42,
46 W, b 1 33% s BH AR, 3L 32 I, A kS
—2F. X PESE R DL 1970 0 £ (10
), 2000 AR RIS (9 ) , 1960 4R RS 3
(6 1K), 1980 4EALH1 1990 AEALREZ 3~4 ¥k, 2011
AEDIRAR R A AT XS FE . KR IEW 1970 4F
RISk i b, 1970 £ 2 (15 1)), 2011—
2017 4F 3/ (5 3K ) 52000 4FEAG LARTAE 10 LA |,
2000 ARG D AN B, AR X MR JE W A
Bk 1960 4F A £, ik 15 ¥k, 1970—1990 4 {{ B
BOHZE 5~7 7%,2000 4E(LHEFE 9 Yk, 2011—2017 4%
BRI Ty sk e (4 1K) o

LR B TR ANTR] 2T DX 3k 1 FE ) e AR AR 1 AT
BR3P 25 5%, 1960 AR A 2 X I PR JE 3k AE
WK fe % ,1970 4EH R FITK A £, 2000 4FE 4
TR 2 oy DXl S A AR R IR e e B, 2011 —
2017 AE = FEIN R AR b . B2 FKEE
273 X Sl P FE ) e AR AR 2 S D e R A
AR -0.97, - 1.63 fl 1.2 k- (10 a) ',
Pt a =0.01 [ 55 2 HAG 3

F1 19612017 ERARERTEEMEK
X i 14 i & &SR
Tab.1 Occurrence frequency of regional cold wave in BTH
region from 1961 to 2017 in different decadal periods
BfLR
AR A BFE OBE AF
1960 4EA%: 33 6 12 15
1970 4EH 30 10 15 5
1980 4E£E: 21 4 11 6
1990 4EH; 20 3 10 7
2000 44X 26 9 8 9
2011—2017 4 9 0 5 4
1t 139 32 61 46

] 6y 1961—2017 4F 5T R X X I8l 1 5 3]
BRAITIE LA AT LA L, 5 S X DX I
FEMAAAE 9 ARWAES A, HA 10 AR AKX
SRR FE Bl fe N R, R AR IR 23 ) D 28 YR
32 UK, A MU 43.2% 1 H 19 IR 5
P 13.6% ,12 A Fl 2—4 F XM J€ 3 A AR R 22
SRV, 9 13~16 I,5 A9 A4 B R Bt
S DX DX I P S i T BRAE 9 A 27 H (1968 4F) ,
REHBLT S A 14 1 (1977 %),

35
30
25
.5
g
& 15
10
5
0 I-I T T I-l
1 2 3 4 5 6 7 8 9 10 11 12
A H
B 6 1961—2017 4F 5T Rl X

DI S A HE A 2 H AR Ak
Fig.6  Monthly variation of occurrence frequency of

regional cold wave in BTH region from 1961 to 2017



14

AL Y4 19612017 4F 5 By X JE 1% AR 4E 45

3.2.2  FREE HBUMREIR IR

1961—2017 4, ZUHESE I X 139 ¥R [X 35 1 9 3
AR EHEC 2~5 d, P34 2.6 d, HdkE2k 3 d 1Y
IR 2 (66 1K) 5222 d IR Z (63 1K) , ¥
22~3 d Wb SREY 92. 8% s HF4E S d it
LR, AR 1%

25811, 1961—2017 A 5 HEF i X X I M € )
SERIRERIEEE Ry 12,1 °C RS - 17.8 °C,
Hirp 1966 4F 2 H 21—23 H (1 52 55 B I e B 5 ok
(16.4 °C) ;1962 4E 2 F 11—13 H 3 B b4 2
B ARAIRIE -28.3 C, 20 57 a R ntHEL I X X I,
P T A A B I AR 5 1968 4 11 H 8—10 H
F14) 3o P 5 T i L K, B P O Al i 340 38 31 S8 b
S RRRRIR IR R 12,7 € ARSI A -20.2 C
(LB .

3.2.3  BARHE

FEPN RIS R 1 FE B R U T 2R TR R R X,
WEAEAT VNS RIS, AN FE A1 BE
FEKIGE , KB A TR TR R, GUE S
X DX BT AR A R R, & =98t
FEBEK AR AT | M AERK A R R Z T 4 [k
MR TR S Bl 55 WK B -
A3 BRI 53, 7 SCIDK IR 98 W T 1R AR AIE 1 ) )
f&br DW, H AT .

DW = (r—r,)/s (1)
o R R FE T I R v T A Ak B T A o A
KK B X E s rg A1 s 4300024 1961—2017 4 136
R FEW o PR K ot P BB RIAR 25 o DX €3]
TARFEAEFE AR DW 5% 73 an 3 2 B o

x2 KEMEHIRTEISIRE
Tab.2 Classification criteria of dry and

wet of regional cold wave process

TR DW

T A < -50%
BT iR (-50% , —20% |
IR ( -20% ,20% )
Lglisuy i [20% ,50% )
piTSur =50%

1961—2017 4 T3 [X. X el 58 3 15 fit &
SRR 2 (51 1K), o DX FE8) RAR 1) 36. 7%
(FR3), HREB T (44 ) , G 16 31.7% @it
FEAE F 1 Ry B TR 55 = AsE 0, (5 ek 18.7%

F110. 1% XA 29 3% K B BRI R, B AU
T DX DI ZE ) i AR DA T R A T R
SAETR, TR N A TR E, KF K
Z BRI SRR Rk F R Z,
AFRZ  HFRD W NI KT &L, HFIR
Z A D B AR E R TR B 2 K, AR A
AN R

®3 WERMRXEMRHTREIREMRS 5
Tab.3  Distribution of frequency of dry and

wet process of regional cold wave in BTH region

Tt FER BRER AR FAR NI %
Fa 10 19 22 51 36.7

BT 9 21 14 44 31.7

IEH 3 6 5 14 10.1

gt puR 1 2 1 4 2.9

T Sug 3 9 13 4 26 18.7

J=Viitle 32 61 46 139

K7 R 1961—2017 4% 5% 5 4l X X35 1 €3]
TR B AEACR 40 A o W LA Y, DX 9830
Frad BE & A AR LA 1960 AFAR Fr £, 1960—1980 4F
B W, 1990—2000 4 X 4% 1980 4R A BT 4
2 ,2011—2017 4F 1 ek 2 21 Iy 5 e fIRfEL (4 1K) ,
297k 1960 AEARHY 1/5 35 T2k 78 e A= R e (6 3
#2000 ARG (11 k) , HKE 1960 AR FT 1970 4F
IR 10 U, 1980 4F AR 1Lk ik 2> 2 4 1k, 2011—
2017 420 Jy e AR 1 IR IEH i FR 7R 1980 4F
R 2 (6 ¥) ,2011—2017 4R Bl i W 7
HAFACN 1~3 K i ad B AUAE 1980 454X BE
2 K, 1970 AFALHT 2000 AEAR A5 B 1R, HARAEA
A H B 5 T R A U A L DL LS A A, HL AR
LA 1970 4L A1 2000 454 H B WG A~ AH X ) 1 {8
(7 RFN6 UK, 1960 4EAL A 1990 4EAL H BRI X 45
(3 YR 2 W) 5 Tl f R T ad R Ageig o kA
BT B AEAR R AR A S22 0 A ka3 ik A T 522 448 o
20112017 A5 DX a4 TE 0 4 ] T 1 4o 2 A 2k
TR AL 53 o

25 Lk ,1961—2017 A mUE S AL IX 139 IR IX
BT AR, TR BRI T a2
B L2 REUN LT SO I 1 ] S U < BT SUR 65
D TR R TIIRER AT > KT >HFF K
THIE R S RRIATE > &5 > F B # 0
RRKZE > BT > &2 AN [F) T W3 R 0 0 A B 22



46 +

X % 40 %

SRR, IR 1960 4RURZ , 5T id A4 2000 4F
2, IE# MR 1980 4E 2, B
1970 40 ,2011—2017 4F XS E 2 i) 11
AR R A PR AL A

20

« Fidi
= B i
16 ERiR
= Bl

w R

1960 1970 1980 1990 2000 2011—
£ #R #R £R £ 20174
F7  1961—2017 4F 5UHEETHY X DI 5 )
TR AR R IR A3 A
Fig.7 Inter-decadal distribution of occurrence
frequency of dry and wet process of regional

cold wave in BTH region from 1961 to 2017

4 ¥

(1) RTIEMRER 3 1~ (B = EH:GB/T
20484—2017)" ) (FE81 2 4% . GB/T 21987—2017 )
T8 28 3 72 Wa 48 - QX/T 393—2017 )7
{3 BRIy 1k DI 5 W 1 4 0 A G — A i, R
i Bl 55 FPEAY Hp e 2 B XS DX 3 S AR R e R 1
AN . AFFAE R S S BRI R AR . QX/T
393—2017) ) e i X Ik 2 ek A AR e, 15 5
DX PR TE M G 29 7 st B M XS Gl i 1Y 173,
FEE A HIXF 28 AR 55 18 S B oK, % Tl 95 B
BRI S H M H

(2) HRTHAT I FE bR AE X SR IR 5 R 1%
A S BT S, T X G T R e s R R
M LMASE , 4n 2008 4F 1—2 H H LAY 2 )
FREEit ] | 9 A T AR T 5 kR R
PE AR 3 2 7 ot 3 X R A B 4 R T AR B
(), (HAEIRA T FE AR AE o AR B R % bR HE RS 72
PG TAE B BT 56 3%

(3) T IR 3l kAR AN ), 98 W & A il oy ok
1) i 5 R S AN ] BRI SRR A , A IR f
BEHAD R IR AR (F) A FR RS, A
AT FE T AL B A R K IR R 21T T g8t , 16
SEBR IR AR S5 v, FE R B 0 R R e R AR
INCAERL . 5340 AR A X A AR 1, F83
FEHBAE 10 H 2RAE 4 7 B ZEEA FEK

T AR L8 56 T i R IR AR BT 5T, A

FUE CTRAR R, (02T FE 5 53 1L 1, AN [ 3
X AEE R, 15 45 5 AR 3t AR A B TR i 55
RO TR FAFE R A TIE T

5 4 i

(1) 3yt Rl DX Pty 8 ) 25 () 43 A 3R 0 A P
Z JREE/DRHIE . T4 VLRI 5K 5 11T Sy €
T A DX, A 55 T 9 R 2 A AR SR T T 1) R T S 3
AT IR/ o s B b DX FE G Sl AR 4 ] A 22 4
Tk FERIARIR S A B 22 B 3l o5 2 de /D ol LI 200 3%,
BE N 86% [l s FEWN AR K A AU St Il /D i

(2)1961—2017 AF 5T B b X FEW] Rt & AR5k
B B S RN 5.7 Sk a T,
FEW K i R B B PR AE B AR, 1961—1971 4 1 i
WA AE , S 24 - 4F & AR 825 3K, 1972 AR JTHR JE W
AR B, JUHE: 2007 4F LK €W 24571 kA=
SR 527 bR, 3k 7 S B ik, 7E 1983 4 i £
DR,

(3)1961—2017 4F 5 HEHLHb X X I FE 38 3
A2 139 W, DX FE AT AT B AR b S s Dl Y, <
g 2% — 0. 282 ¥k (10 a) ~', 1960—1970 4E
RATK B 22 , 3 A 2000 AR, 425 Fi 45 2 X d 1 9E
TR ARG A BT, 2011—2017 4F 3 25X
WU TR R AR e o X T AT R 2 4 A
RINIKTE > 4 > H &5 K PEFEW LK 4E
AU SR B sk B, B A B iR
TP, 10 11 H DI 98 ) e G BR, o 4 47 X
PEFEMIRY 43.2%

(4) 3% e 3 b, DX DXl 1 S ) 2ok R Hp 2k H $0h
2~5 d, F5EE 2~3 d [ R o AR R 92. 8% ;F
BRI R EE R 12,1 °C P RARR RN - 17.8 €,
TR DX DX 3 S ) TR BRI R Ry Tt
> Bt i > W AR > IR > BB A
[ FRAE A5 22 AR 25 Sk, R I T 2 LA
KWK %, R B WK EIR & 25 T it
T T R R AR 1 B & AR R ) AR AR R AR Ak 2
/DR WA R ) S 1 A #; 2011—2017 4R, 5t
TR b DX DI PR FE AR ) T T AR AR A R Y
PR A 23

&3k

(1] SRZE akHiEs. FREIE 46 4R By &M I = 242 b 5 4 = 0 I
[J]. RARI,2007,31(6) :1266-1278.

(2] BRI, RAZIE 7 50 T B TEM 9K 1 AR AE[T]. AR



14

AL Y4 19612017 4F 5 By X JE 1% AR 4E 47

Bl k2 2008 ,18(3) :289-295.

[3] T8, T, & 53 4F v [ 58 ) i) 728 fL4RF ik 22 HEm] RE I A
[J]. REF=£,2006,30(6) :1068-1076.

(4] Bk, 4 2R4E , g, 1951—2006 47111k [ JE WS Sh ARk
L)) ERA4,2010,29(2) 420-428.

(5] Fe5Hg, X8 SE. v E G 7 Hb X9 0 e a8 R A RS B 40 B
[J]. wkJI+,2020,42(2) :357-367.

(6] Bk W], kTR, XA UL i b X 2 90 & A B i 28 1k
FFHESMTL)]. A% ,2011,37(3) :339-344.

(7] Xwets, WIAHAE , 2ok e, 45, B PCHL K AR IR A8 1k M L 5
BHAHILT]. T554,2020,38(3) :404-410.

(8] = vb, UKW, BRBTHE. = € W I 25 R AE S A8 A oy M [0 ]
SR REFRCERFIARR) ,2011,33 (351 1) :147-152.

(9] wd%, ok, 2, 4. RIAFRRZMT W LIS A0
MIBEAL)]. FR4,2017,35(3) :383-390.

[10] Rrgasl, SRl 3T 30 Z4 i [E AR bt X A& Z= I8 a4 A B s
e R RE IR K [J]. Mo S5 FRBEME 5T, 2017,22(4) : 473 -
486.

(11] [aF, HAT, 2838, 55, 30T KM a5 R 2 ) RUBE AR AL FRAE
BB T[], vk 1 ,2016,38(2) :379-387.

[12] 3900, BEAR, AT, i 52 47 B A T Rom JE % S i
ARREELT]. BRI % ,2015,34(2) :455-462.

[13] B, PR, 1951—2015 455G AT 7 FE i R AR I ik
SAFEAFHEL)]. FH5%,2016,34(3) :403-411.

[14] Bhep , Zepbie R I I, 45, HORA B e 23 SO 23 20 A RS AE
R IR AT RR J]. T554:,2017,35(6) :934-939.

[15] 220758, iK%, 1960—2017 4F-3i7 P45 JBf AR SR 28 W i 25 A2 AL AR E
[J]. F55%,2019,37(5) .747-753.

[16] XUZEHE, AR5, WM, 5. 3T 53 4F A 58 JE I I 55 8 fh fe
E R HGE IR KR [ T]. B4 ,2014,69(7) :1013-1024.
[17] B0RE, FPCT0, HhMSRE, 5. BRI X SO a MR 35 i
RRE KRR FLT]. THAR4,2020,38(6) :900-908.

(18] RRE, MIE, Ais 2, 5. EIL 50 F W 25 M =5
AE S S ICEIK SR [T ], R 2 i (B AR
fiR) ,2014,44(12) :12-20.

[19] vEFBL, 5K SCH BB, P28 ENSO i o [ 46y & - ¥ Sl
AR AR IR B A Rl [ ], 4541, 2017,75 (4) : 564 -
580.

[20] CHANG C P. East Asian monsoon[ M ]. Singapore: World Scientif-
ic Publishing Co Pte Ltd, 2004 :54-106.

[21] WATANABE M. Asian jet waveguide and a downstream extension

of the North Atlantic Oscillation[ J]. Journal of Climate, 2004 ,17
(24) :4674-4691.

[22] ARG, R, R, 2220 0 ¥ XU i e o X0 e [ € 1)
AT RERZ )], AR ,2015,39(5) :978-990.

[23] Z=0 Jafgale, T —10, 55 AUk X 30 4F- 3R 3 1 428 Ak Koxt o
EsR s [J]. mEA % ,2006,25(2) :209-219.

[24] JEONG J H, HO C H. Changes in occurrence of cold surges over
east Asia in association with Arctic Oscillation [ J]. Geophysical
Research Letters, 2005,32 .1.14704.

[25] TAKAYA K, NAKAMURA H. Geographical dependence of upper-
level blocking formation associated with intraseasonal amplification
of the Siberian high [ J]. Journal of the Atmospheric Sciences,
2005,62(12) :4441-4449.

[26] T, 255, BURHE, 5. 2016 4 | H U 3iih e v dE i 4
PEXFH A BT L] T HR54,2019,37(6) :954-963.

[27] Bemn®s, X Zd, THIA. 1961—2010 4F PR )i b X T i =5
O3 AR T ] KR S IEE44R,2013,29(4) ,54-58.

[28] KA, E, E&EH,F WA RIBERTFHIM]. Jba:
K4 MR, 2017 :135-160.

[29] W), fmafe, kg, 8. b4 28 K S8 $43 B K Hitdi
[J]. F55%,2012,30(1) :94-99.

[30] ®E)", THRICATINAE, 5. b S AL 5 4 224
BE[J]. T554,2012,30(5) :244-248.

[31] Zopk, i, VG, 5. JURUIE PRA- 22 NG BE 4 A1 e (iE 1 728
R[], THR54,2018,36(6) :936-943.

[32] Rwew, thrgse, MR, 5. 1976—2016 AL HiHE S 1 30
FRAELT]. T554,2019,37(5) :754-761.

[33] JHPsE, 2T MR AL, 5. %5 K% %% GB/T 20484—2017
[S]. dext: K4 at,2017:1-2.

[34] BRZ AR SCHE, AR, 5. it X A 22 R KR 25 RO 416 A 52
[J]. F55%,2021,39(4) .670-677.

[35] BAERF, " has, 250, 5. 1961—2007 4F10 T4 T 8L
ARSI BRI R I]. vk T,2010,32(3) 462~
468.

[36] BRI, SREF, BiG. 2EW%%: GB/T 21987—2017[S]. Jt
. KRB H L2017 .1-2.

[37] ERWE, Al A, Beun B8, W = B UM HR: QX/T 393—
2017[S]. Jbat: Gt 2017:1-3.

[38] WHERRY B P4, OB, 4. P E R Jr 2008 4F 5 2016 4F MK
AR 9 5 PR R A BT He AT (0] 1)1 4,2017,39(6)
1180-1191.



48 + B K % 40 %

Characteristics of cold wave activities in Beijing-Tianjin-Hebei
region from 1961 to 2017

LI Hongying', LIN Shu®, WANG Yunpeng',
HUANG Pengcheng”, YU Yanan'

(1. Jiuquan Meteorological Bureau of Gansu Province , Jiuquan 735000, Gansu, China)
2. Lanzhou Regional Climate Center, Lanzhou 730020, China)

Abstract: Based on the daily minimum temperature and precipitation data from 126 meteorological observation stations in Beijing-Tianjin-
Hebei (BTH) region from 1961 to 2017, the spatial and temporal characteristics of occurrence frequency of cold wave, and dry and wet
characteristics of regional cold wave were analyzed by using defined discriminant index of dry and wet. The results are as follows:
(1) The averageannual frequency of cold wave in BTH was more in the northwest than in the southeast, and 86% of the stations
showed a decreasing trend in annual frequency of cold wave. (2) The accumulative occurrence station times of cold wave from 1961 to
2017 showed a significant decreasing trend (P <0.001) with a climate tendency rate of —5.7 station times per year and it mutated in
1983. The accumulative occurrence station times of cold wave from 1961 to 1971 reached a peak, it decreased sharply since 1972. The
average accumulative occurrence station times of cold wave from 2007 to 2017 was the lowest in history. (3) The inter-annual variation
of occurrence frequency of regional cold wave from 1961 to 2017 showed a decreasing trend with a climate tendency rate of —0.282 per
decade. The frequency of regional cold wave was most in winter of 1960s, it was most in autumn and spring of 1970s, it reached the
second peak in winter and spring of 2000s, and it was least in three seasons during 2011-2017. The frequency of regional cold wave
was most in autumn, followed by winter and it was least in spring; the cold wave was most active in October and November. (4) The
dry process was most in regional cold wave processes in BTH. From 2011 to 2017, the dry and wet characteristics of regional cold wave
process showed the polarization distribution of dry process and wet process.

Key words: Beijing-Tianjin-Hebei (BTH) region; regional cold wave; dry and wet characteristic
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