55 42 % 55 3 o %+ Vol. 42, No. 3
2020 4£ 10 A JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Oct. , 2020

DOI:10. 7522/j. issn. 1000-0240. 2019. 0090

LI Qian, WEI Fengying, LEI Xiangjie. The variation characteristics of snow cover days and its influencing factors in cold season in the Qinling
Mountains from 1961 to 2016[J]. Journal of Glaciology and Geocryology, 2020, 42(3):780-790. [Z=¥, XL, FHHAs. 1961 — 2016 F-Z 15
L X P 2B H R AR IE B S R [T ). oK)+, 2020, 42(3) :780-790.

1961 - 2016 EEB IR ASAE

A

B B35 (Al

F %'

AR, FEA'

(1. Bepbia b, BRPS PY22 7100155 2. RPN KHE R UERE LS E, JLat 100081)

OE: RIE 1961 - 2016 RIS HLIXK 32 AN TG0 S SR . K VT M 56 E U , i H REOF . M-K
U0 RN/ A3 MT 55 730, K2R 08 b X R H AR I 23 AR (R A i R P B A 700 M. 45 SRR . 2218
XV AT FE BRI R RS A . ek SR =T, I RE
A R Z . ISR BRI AR S A KRS B BUEAR PR A (LR 5%, 77
20tk AR E 21 et &L T AT H 3Un 2 2R /D 12828 . 45 X RS H A0 R A8 Ak E a4 v
10 ~ 20 a, USRI HE I R T8 B W09 4 a 224 09 R AAE Ak . VG bR T3 1 TR B B ek 1 i e
HEIE R B HOR A RSN K, 2204 1 X 74 2 359 iR A0 S B 3 R A4 2R K B Y B 3 s b
ELEEE U HB D FEIAR ZE RS O 1 58 A B L AR R (W S KA I 4 ~ T a.

KEER . BI%; B BE G FHRE
FE 225 P468. 0725 XHRARERD: A

0 3

TS R G b vKURIE 1) — 8 03, X &R
SRR . B AR AZ 8 KA 5%
M= % i AR A A B S A R R ST
TS B LTSRS T 205, F3
S B RUAYS) . TR F2% 5T
AR Ak S R T AR G, AR A kAR IR
M ST, ST Xk, B SN, LS AR L
LA AR b2 BRI L 1922 — 20104F4E
PR R G B W D, R G 40 4R D
P IR A 2 AR TR B ek b £
R X K (25) /b, e 26 B b XK (27) 4
T, EEGE 19704 LK 3 H b2 Bk A 1w A e
I /BN Choi 88 HIF 9T 2 B 1967 — 2008 4F 7£ 7Y
W, HIE AR I B 5 ] D 0 L DX b X ) 25 ZR
B 465 75 ~ 25 dRSE . W EVE R RS 28 1k

i

fm B 2018-12-26; &iTHHA: 2019-07-19

XEHS: 1000-0240(2020)03-0780-11

WAT B W 22 e, — Se oY SR IR I s
ARk, s> & I 1979 - 2016
R X AR AR H AR I a3, Jf HEZE
FHE HEE S T 2RSS B2k, <R
SR XS B R R R RS
IR 1961 — 2016 4775 g LS5 4 & FFLE H
BRI s, P B B AR H A BORRE
Wi, 60 — 8OAEARHE i, 90 4Rk, Ju 2 2000
FELLE RS R 2 WA bR PR E R R
LW, THEZE RS0 ak,
F B ERE BB KRR T IR 2 B Rk
IS, &R E HECH I nEH, <R
RS PR B RN R . B R
R Ly DX RRU S T R S G B A, K R T
B, HEAUR, LRME T RHE 0B
FEZE O RERFEMREmMEE; B AFE, K
XTSRRI K TR . A&/ EME £

BHEWMB: FEALREAEAELT(CCSF201845) ; BEpiA H AR AR TR H (20197Q-990) ¢ )
EBB . 2595 (1984 — ), 2o, BRVGVGZ2 A, B TRE, 2011 AFAE R 5005 B TRE R R 220, RS2 I S T B 5%

E-mail: ligian2011@163.com.



3 2 PEAE. 1961 — 2016 4F 4 111 X ¥ Z N H B4R K H52 i R+ 781

BMETER I LLAL, 50 a ISR VR BE A /)N i i 44
i, ARRRES HACH TR S AN R
ZRs A T 1l JE Bl g RS I R, & PR
1962 — 2014 4F K 1 Ll PG &8 1L DX A AR H 4 i 2%
WD, BE R AR R s A R A, 1980 —
2014 4F R FH I PE AR b LI AR S H it 2 Bl 1Yy
Gk

ZeUe R E L P Ay 2, R TR E S
Gy LR, BRI M RS Sk A T 0 Hh X A2 A
AR SZ e B 5 0 LK LA S B, DARE
J AW G, RIS R X S 2 AR K. ZRIA )
A RAER A S, gikAm s, WFE L
SR BEIRAT . hiRAY | FERAT ML IEA . HAT,
TR0 b X TR AR AL I R 22 2 Bl o by, /D
A2 AR TS, FRESE I 2 08 L XA
2 AR AL R B A ORI TR L0 . R4, 7R BRAR IR
PITE T, Z808 b OB 2 anfal AR fh iy, L2 mm [A]
T XA M7 AR SCHET 1961 — 2016 4EZ2 14 4l [X 32
ARG I ECHE , AT M 3 A 1 R0l X
FE H BB 2 AL RRAE , JE45A A RS H AL

FAK . IR A1 NCEP/NCAR B8 7 S 28 Ak % 1
5 HEFE, BT T 208 M XA ZR RS H A AR
T

1 ARSI

P 19614F 1 H 1 H —20164F 12 A 30 H Bkt
A 32D B UG H AWM TR, L AEREK, Sl RS
H&, A5 H &, REHRESEIEUNGOR, 2
RIETREPGE IRAF 20, = h EAG R kA
A CHI T IR ) , 280k kg B B ¥ A% .
Hh BT R IR 32 NG R ZE I L X AT I ]
G R 5 0, HLlb B S S B o A e s
B AR XRIG IR X . FESFBTET, B 24E 11 7 1
H = A4 H 30 AR NS 2=, 5 i DU A AL
TR (RUFEK T | i, O B sld —F DL B,
WWHIPMRE R ARG FGEIHREH ., K
1A SO R B BIEFEE . R, 3R fdi ] 1961 -
2016 4F: NCEP\NCAR 543 17 SR 4f 48Rk 3% 1 1 2
Y. W iR GERL, SR VE hitps : //www. estl. noaa.
gov/psd/data/gridded/data. ncep. reanalysis. html.

35°NT

3ef

33°}

32°F

106° 107°

109° 110° 111°E

PI1 2208 st DUk £ 7 A1

Fig. 1 Distribution of the observation stations in the Qinling Mountains
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Fig. 2 The spatial distributions of linear dip rate of annual mean snow cover days (a) and linear dip rate of snow days (b),

snow cover days changing with elevation (c), linear dip rate of snow days changing with elevation (d) in

the cold season in the Qinling Mountains from 1961 to 2016
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Fig. 3 The first five rotating spatial modes of cold season snow days in the cold season in the Qinling Mountains
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Fig. 8 Distribution of sea surface temperature (unit: K), 500 hPa height field (unit: gpm) and 850 hPa wind field (unit: m-s™)

in the cold season for the years of more snow cover days (a, c, e) and of the less years (b, d, ) in the Qinling Mountains
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Table 1 The correlation coefficient of snow cover days, precipitation, temperature, monthly snow days and depth in the cold season
I I | v \ A
SRR —0. 62%* —0. 70%* —0. 70%* -0. 68+ —0. 69%* —0. 70%*
RiK o 0.30* 0. 45%%* 0. 30%* 0.12 0.36%* 0. 38%%*
BRRGRE 0. 82 0. 51%% 0. 72%% 0. 86%* 0. 79%* 0. 79%*
A 0. 8** 0. 85% 0. 87+ 0. 82 0. 88+ 0. 89+

T ol a=0. OLfFEAKT, *Hlid a=0. 05 fFE KT

HRAE 2. 377 e BT H B0 = AR 410y
TR Z B K AE 35 SR AE R A AT 1 22 5
(£2), BWEFHREET 1 XEAFMNHTE 2
2.3 CH, KA KB F LW 2E0.8 ~
1.0C, H¥5E T a=0. 01 WIS FEAKT. BRIk
e R ARy A W AR AL D R 14 ~

30mmzfE, Hi T X, TXAVXFKEELSZE
T H B8/ R AR RIS , A BN ER, 8
T a=0. 05 15 BE Ko T IXFNIV X [ B K 7R
A RS H B 1 28280/ 5 ARt A AR 1k,
(AR AT @=0. 05 BI{F K. %R H AL
Wk AR AR AT fE B ARIRA T X I IX



788 K I

R + 42 3%

#2 BRERE HBRBAEMEG TR E R AL

Table 2 The average of the temperature and precipitation in the cold season before and after the sudden change years of

the snow cover days
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Table 3 The abrupt years of snow cover days, precipitation

and average temperature in cold season
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The variation characteristics of snow cover days and its influencing factors in
cold season in the Qinling Mountains from 1961 to 2016

LIQian', WEI Fengying’, LEI Xiangjie'
(1. Climate Center of Shaanxi Province, Xi’an 710015, China; 2. State Key Laboratory of Severe Weather, Chinese Academy of

Meteorological Sciences, Beijing 100081, China)

Abstract: Based on the data of temperature, precipitation and snow cover days in the Qinling Mountains from
1962 to 2016 from 32 meteorological stations, the spatial and temporal changes and influence factors in the cold
season, snow cover days were analyzed by REOF, M-K test and wavelet analysis. It is found that the average
snow cover days in the cold season of the Qinling Mountains is higher than that in its southern slopes. There are
more snow cover days in the higher altitude. Under global climate change, the snow cover days decrease rapid-
ly. The snow cover days are significantly decreasing in the cold season. There are five districts where the
decadal variation of snow cover days are significant. From the end of the 20th century to the beginning of the
21st century, there were sudden changes in snow cover days. The periodic changes of snow cover days in the
cold season mainly concentrated in 10 ~ 20 a, and there were also have obvious 4 a period in the southern slopes
of the Qinling Mountains. The seasonal increase of SST in the northwest Pacific Ocean was the external forcing
factor for the decrease of snow days in cold season in the Qinling Mountains. The significant increase of mean
temperature in cold season and the significant decrease of precipitation in cold season in the mountains directly re-
sulted in the decrease of snow cover days. In the Qinling Mountains, the abrupt change of decreasing number of
snow days in cold season lagged behind the abrupt change of temperature increase by about 4 ~ 7 a.

Key words: Qinling Mountains; cold season; snow cover days; averaged air temperature
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