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WE URTHERGRTENEYTATNALY AMAOHRR, HGRRFIBRE
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BRAFRBIRATFALIEYAHRALTHAR  ERALHELAFALIK
MR, WTHRTEFTAEIMN ELHa, BATRR T SR T Z W49 P AR

e R FETRRHET

OB IR TE R R G T EE A, M
RSB A S5 R U R E S B e AT R e R B T
T = i Y 3B AL AE AT ( Yeh, 1950 Jii 5% 3
1951) FOH Iy 58 38 45 A3 (45 1E 55, 1957 5 25 1E Al
A, 1979) o XS RU R IR0 PE TAESR ) T K
I AR IR BE &, D 5 0 IR 38 E T B
SO . T R R R AR, BEAE MR TR R
AR I BEEER T RE D R E R SR
R FA ) 22 S AR O0 , TR Z0 52 W P 41X 2 A RS
4% J5) (Wu and Zhang, 1998 ; £ #% {2 45 , 2002 ; Duan
and Wu,2005;Wu et al.,2007 ; J& 575 54,2009 ; X1 7
I 2% ,2017,2020) ,

T B e D A T S8 A 3 2o Bl AR B i AR S R
e D b s R AR DL R AUER AL, 52 Wi JR) 3 e 4
T DR KA R A . TEARTFENX,
I e JL R 5 30 A A AR AR R A S A

156 A2, 1) o AT 3 A TR I R K S R (R R R B
2001 ; Bt 42 B 45,2003 ; Wang et al., 2014 ;Hu and Du-
an,2015; Wan et al.,2017; Bk 55 ¥ % ,2019) . 7E4
BRSBTS ST, 7 J5L A ) R O AT B Ty a8 3a AR
CIN AR R AR |t 3R B 52 55 ) KR T B
A5 4k, (Liu and Chen,2000; 5 23 4t 4% 2005 ; Duan and
Wu,2009; fH 145 2010; You et al.,2011,2016; F 3
A, 2012) , 0F 4 R B wE I 5 A, o A BRI R
Al i) E R ), 5 3 A (T — I AR A
2008 ; Wang et al.,2008; Liu et al., 2012; 2% JF &% |
2021) ,

T iR M 3 S R N IR T 1) L R XA
R, 2 AT e D B Gl 3 XA R ZE T N
P37 G SO R A O 04T T R B R G ot
FEo TR AT N IR G, R 0 7 R R
AR 2= N AR AR, — JF T HA R b T SRR AR

SRR 45304, SR AER , 20227 9 e T 55 00 2200 AR AL RO e [T ] R AR 4,45 (1) < 1-13.
Li W K,Guo W D,2022.Intraseasonal variability of Tibetan Plateau snow cover and its influence[ J ] .Trans Atmos Sci,45( 1) ;1-13.doi:

10. 13878/j.cnki.dgkxxb.20210417009. ( in Chinese) .
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(R 5 AR AR, 2000 ; J4 15 55, 20005 Yang et al.,
2017) , 53— J T3 52 W) g J5L A0 31X, 36 B AR I 2 XL
Z9 N B (L &k 5§, 2007; F BR 5 45, 2009;
Zhang et al.,2014; Wang and Duan,2015) ., % &5
J R AZET IR 5 18 o0 555 v Tt 3R I B A G (R
B3 5, 19855 32 K HESE,2012) , B 5 AP A A K
AEWNIRG E 5 %A & (2534, 2004; Hu et
al.,2016;Yang and Li,2017;Li and Mao,2018; [ fii.
&E 2019) .

= R A T SR R R BT, - R
YER R A Rl - B i R ) 2 oy, B
PR A7 AE Y 35 52 e b 35 1 ) 2 R AIE ( Zhang , 2005 ) |, Jf:
108 3 B R A& S0 K ST RN R 5 e R (B R
55,2018 & W W] 55 ,2020) . B S @ BRI F W
BB AL & , R WFSE 48 78 1 35 6 0 U Y
3 5 e (7 08 RN B 1 B, 19925 Yang and Xu,
1994 ; R 14,1999 ; Liu and Yanai,2002; Wu and
Kirtman, 2007 ; Wu et al., 2009, 2011; /¢ i 7 25,
2011;Li and Wang,2014; B 4T, 2017 ; Zhang et al.,
2017 ;Han and Sun,2018;Jia et al.,2018) , &FH & b
SR K SO ER , R TE A K R AR L K o i
TR 1 A5 U S 7K SCAE B0 18 E 2 43 (Jeelani et
al.,2012;Fayad et al.,2017)

TH A 5 = —— i AL, T AR B LR
T FEVe , HA Bm W AR B a6 58, X 5 (W) 46 HoAth 3
KA BN ZES, B — Mgtz Rku],
L L A NG MM R A3 A KT i
L 7 A A ST A o 7 e B S X R S R
SE Ry MR, T AR R M O o R e e
T 3k 2 AR R0 AR SCRIONE R Wi g 5t Jeg b b 3K RE
S A KA B, 9E T R 0 e DA T a8 A (L et
al.,2001,2018) , Ff 5wl T fifF 55 H A X R A0
A T RS 5 R AR RN B R R BT R
.75 X, ( Blanford, 1884 ) , i Jii /& Jit 27 5 X 4 0 b
DY 25 U Bl R AR AU Y R i i, 2]
XPUEHEAT T R R R S8 HIR AWM WEAE, 38R T 5 i
R B O AR I R KUY B (T M S, 1997 4 Bk
B, 1998 3 K i #F 55 , 20005 5K JWUFI F1 B 3% &, 2001 ;
Wu and Qian, 2003; Zhao et al., 2007; Xu et al.,
2012;Wu et al.,2016; Xiao and Duan, 2016; Liu et
al.,2017 ; Wang et al.,2017; Wang et al.,2018a; You
et al.,2020;Jia et al.,2021) , HW R F SR E B
YA AR PR A% fk ( Wang et al., 2018b; Qian et al.,
2020) , 3 xf 3 [ KA 1E B IR (Zhang et

2

al.,2004; Wu et al.,2012; Si and Ding,2013), It
Hb 7 R AR K CR G R AR L K
VL BT A VAN R 2 T S g 8 R Sk A T
9 A T A X i e X K R R A R
%Z % (Immerzeel et al.,2009 ; Zhang et al.,2012,
2013) .

FEAL Bk (8] ROEE |, 25 s ) (] 28 4k 32 2 2 4
PE, AR o3 XA B 2 2= 1 M AR (i) 4 2
AOPE A A X AR S ) |, 55 a6 28 A G218 4k 7 i) (8] 22
DIRE AT AR TR E XIS
DX (ol an 3 [l A g ) B AT, 5 56 0 AN 15 2= HE AR
B W RIAETE, — A Z= 07 AR AT R 2 i
# 78 fk (Clark and Serreze,2000; Wang et al.,2015;
Suriano and Leathers,2018 ;Song and Wu,2019; Song
et al.,2019a,2019b) . 7£ 2 ¥ g i i) R |-, — 6
AR RE X1 EHIF AR E A2, 6l 4, Clark
and Serreze (2000) & ¥ AR W. 25 w5 75 J B[R] P9 A7 05
254k, Song et al. (2019b) % B A [ A< 0 7= 45 4 R
TR I ] RO S 30 d N, AR T L AR AT
TLUAE RS 2 f6 A 10~30 d FiI . BEE TR 08 J L
AR, e AR W ey S R B, A
G e L DX R I S A BE R SR R, A R R
T R 6 Y 2 RUE A ACRRE (Pu et al.,2007;
Shen et al.,2015;Li et al.,2018; %= 555 ,2019; Song
et al.,2019a) , 3 B 35 Ji i it 5 92 76 2= 19 A I i) R
B BB

ER R A ORI B U N A DN
W 667 30 6 Sk o R T S -K SCRLORE T B AL o D S
W B A HEI B A Al b AR U A B T A AL
AR, AT A A i B[] ROBE LA ), Sz B 38 380 7
55 A A A] S B R AR T K S S0 W RS R
EH A A k&4 (Xu and Dirmeyer,2013;Lin,2018)
HI T 25 - B B RN 6 AU PR 5 R, AR R
757 A PR AR A 0T T B AR DR AR B A S e R
‘B % (Clark and Serreze ,2000;Li et al., 2018 ; g it
4% ,2019; Zhang et al.,2019) . F = BEAE MBI
AR AR AV, L5 6 A bR g 2 A v e i - IR
E QAU S A =N i N /N =
JAE S R AR N G Bl 1Y) B T R IX AR I, I
T AR AR AT RE 52 B R N IRV B S
AT BB I IX R W IR 7 AR B I

g5 ERTIR AR R 1 — Se B R s R i
TR AR NI ] RO B A B A2 Ak, HOW RAUHE
A EEEW, HE, SRR 0 E #E RS



ZESCH A TR AU i 2T o AR A RO

o

i AF PR AR A A 0 A2 AU AR LG, 35 8 s U &5 A 2= 4y
AR AEATS 52 BV A0 S0 o AN SORE A B 2 4 Py v i) R
J3E b 7 e D A bR 3 A e B HL R R AT T Y B
Ji& It — BE R A R F S B2 R, Ay B 5|
W22 H S 5 ff P X SE R 2 A
1 FREREEFTTATLEE
1.1 =T UEE

TR SRR AN [] T Al 45 B M IX
20 5 i DX A ARV 7 R e R B kL S e ()
(Qin et al.,2006) . 7 ik = J5U B fr) 25 [A) 5 i1k
T 2 BT R 1 AR [ B A7 A, AR BT A i HOB
M T 200 d B/ T S d #RAFLE (429645 ,2019) , JF
HRH 73 H DO A JH AR E B X (5K AE 22 A
P, 2014) o RIEORAEL T gRE UG R Ul
MR B i H OB/ 1715 d (Xu et al.,2017) 03X

VTR RS 5 A R A KRR S
(il , 22 U A7 I 3 X R 8 R ) AT, 7
o D R ot DX 1 U5 R R AE A 2 R 4

AT R 7 i b 3 38 4 X 8 (80° ~ 92°E, 33° ~
38°N) &5 3 7 i FAE 2018/2019 45 4% 2 1) A% Ak 4]
(B Ta) i X AU 3 R R 0 B i 2
AL (R 28 B 2R IR AR K S R 5 %
AYAT L B IMS 5 25 %8k, Helfrich et al.,2007) .
Kl la Hrgl 85028 0 1998—2020 4F 24573y 1 LS
B, AVARAR B8, W] A Oy 02 5 o AR AR Y AR
o WS RN IE H S B 3 5  HAEEER % &
ZHR A H AU B 55 R TR W AR KOF L
A2 H R S SR LT R AR KO . AT
ARG, B N AR AR s (B Ta o B (8 52
L) ST RABEH TS ERNR AL, AR
SRR F— AN Z . 0 AR A A iR R AR,

ST 358/ %

2018-11-01

2018-12-01

2019-01-01
H#

2019-02-01 2019-03-01

80°E  85°E 90°E  80°E

85°F 90°E  80°E 85°F 90°E

E2: 7R

K1 2018/2019 44 2= F i i Jat AL AR T 43 X 3 (80° ~92°E ,33° ~ 38°N) I S 40 : () 1% XAl iy B Z5 4 55 LU 451 ( BA S 2 %o 5
LA HREERG G, AL NEIEIF, BLL N FET N E(10~90 d, @7 Mg it AR , e mEaidy
FRic TlBad =1 AP 2E 9 B 260 500 B AR IC 19 2 Bl b—g 19 H #) ; (b—g) Terra/MODIS K% {43 &% [ 1% (b.
2018 45 11 A 1 H;c.2018 4 11 A 7 H ;d.2018 45 12 A 5 H;e.2019 4£ 1 A 10 H ;£.2019 42 A 7 H;2.2019 43 A 1

H ;85244710 7 3 000 m i JE 55 BF)

Fig.1 Snow cover over northern Tibetan Plateau (33°—38°N, 80°—92°E) during winter 2018/2019 ( a) percentage of the

snow-covered area from the Interactive Multi-Sensor Snow and Ice Mapping System snow cover analysis products (u-

nits: % .Blue line shows the percentage.Black and red lines show the intraseasonal ( 10—90 d bandpass-filtered) compo-

nents of snow cover and the annual snow cover cycle, respectively. Blue and yellow shadings mark dates exceeding =+ 1

standard deviation.Black filled circles mark the selected dates shown in (b—g) ) ; (b—g) the true color Terra/MODIS
satellite images (b.November 1,2018;c.November 7,2018;d.December 5,2018;e.January 10,2019 ;f.February 7,2019;
g.March 1,2019.Purple contour marks the altitude of 3 000 m)
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La ) i €0 B 52 F0RS €6 B 52 b 0 T 88 3 1E h — 4>
brdE 25 H W, GE 0 — S bRk 25 Z TR Y 25 R O
25% BP0 0 2 — R AR . IR AR LA A
H #11¥) Terra/MODIS E % 3% &% K% .7~ : 7£ 2018
11 A1 H(E 1b)  Z XA D RS E S X
B, R 56 B 0 A M T A — S8 s R 11 AT
H (B 1c) 25 5% m AR s P A, 32 X K8 45 1
TR B o, 25 30 55 I 2 0 — 8 B RRRAE , 35 3% DX Bl
AR B HEW R T B AU — N H Z R
12 45 H(E 1d) iz X 55 AR K LG,
MR Z IR ZVEAL (K Te—g) o XA Y
745 P PR AR Ak A R A T R B AE R R
AR ZU e, B a5 AU S T N AR fE
A3 R AL = 4> 2 — L B (Li et al.,
2018) .

H T 5 A R R R A b X R S I AN R A AE
Hx H BRI e g8 A b, i &% Il A8, X
SEGLE R E AT SRS, KA R A,
Xz H PR A Ak S A T e TR A 92 AR 4y ik
(BIAnAEAE 38 AP KRR M) 2 1 (1R
6 15 R 25 25 HL AT 2 i [E) R AR (R ARAE o L SE it
Tk BN AR 5 2 B B AS 43 % (Shen et al. ,2015) (ji
U (Li et al., 2018 ,2020a) , 0] #f 53 75 i i Ji 25 2% 4
[Fi) B ] RO AR AL AR AE . Li et al. (2020a) fF 58 T 75 &
o R 5 55 1 22 B ) RO AR AR R AE , O FE QTR T
TAEFEREE (10~90 d) 254k, 25 R R, HFillm
J 25 5638 H DAAEE IR AR AL Oy L B N AR T
RARBEAA FAT A8 A A bR AR Ak R 30 A8 1 X 75
e e J ST o 1 R H AR fE DT AR X D . TR R R
PRI B 3R 1 T R e R R AR S b (X S, o
B AR R 22% ~40% o X FhPR AR (L TE S B
IIE R, — 6 DI (AN JETE & ) M FEH S FE T A
AL G EH SR 50% L F, ZS ] b R
J 5 25 2R NSRS BR X A A A 5] o e BB
25 (6] 43 A AR Oy - FRUE BE T5 LL 915 o 1 A OB L Bk P
M 75 R B BB R | R 1L Bk R
o JE b DX 282 4 TR Ry B R AEAE T 2R 15 N AR Ak
B AR E RS AR R RRE Z 5 B AR
9if 5 AR 7 LU AR 19 5 s T At b IXC (n 92
IR FEAC AR Z T N AR R (H R TS
TR 2 AR g s . AT S S
H 2 & (140 60% L 41) sl AR (4 4 10% L)) A
FIFE5 S 02 AL 35 Y i B S B 2 H L B

(Bilhn 30% ) 2 FBECEGR I S 3N ZL.
1.2 AgEREE

PNCE NS e S A0 3 ]
P AL B 4 52 3 AR AR K A 52 (L et al.,
2020a) . TR RS 2 N R S X L 2
AR R K R BE A O, AR N R KR L R
TN R B o AR NI (] R
JE b, 7 H0E IR a AR e A A RO R, S
HI S d S BEOK IR A G, 75 80 IR 8 5 iR
FIREE 7K 1 B4 ¢ F g2 IX B R ARBR it 2= 05 8 4k 1
iR S H B TRE g 5] 0 24 G J 5] 1Y
I R R SR E R R R AR TS
SHhN, 3 T Pz 3 WA B XK R TR S
H RS TR R R R Hb K YRR AR e R OK I B
2 AEE

T R I 5 2T AR IR S R RUBE R i
MIZETNIRG A K. Li et al. (2016) %K BV 2= 45
P& 3% ( Madden-Julian Oscillation, MJO ) 7 il ¥ %
RS R . 2 MIO X B S 0 Bl X O IE S
6 3 X)) A TR R B, BPFE MJO 28 8—1 i #f
(55 4—5 (LA , 7 9 I 35 5 3 1 om (b )
{BTERE S 19 MJIO 55 2—3 i AH (55 6—7 A , i
i R A AR AN B2 . MIO I R g (1 5
i) Wk T Matsuno-Gill TUuE 1, 75 3 J A IF 4 #4074
A O w5 P Je A sz AUE (AUE ) 2S5 AR
JEAKF T o 2 R (U ) 3 S X3 1 7
490 T DA g G XU ) A2 T B A A T B2 38 m (2D )
T ok A B XA OK RS . R R KRG
Ao V- 2o AR A 0 T R R L, 3 AT R e A b
23 KIRIMIE S (TR ) o B IS 75 98 e 5t e K
SO, 3 R K Y IE 5 (SRR, IR R A
e J T L 6 S wAEn (UD) o BCfE R B e 5
T MIO 52 Wi 5 5 IS B R M (2 SR,
2017) o 9 JAL T o 221 N AR R 2 B R 2R R
IR (Song et al.,2019a) , HL i il = J5L 74 7
IR AR 5 2R N R AR Y R AR B IR AN A W]
TR R PSR S 2 2 N AR A2 B e v sl S 1
F18 e 25 B2 IR 5 R A T s D AR T S i R Y N AR AR )
SACIRVG 5 sl 51 i ) B A A O . IR B
o ) 2 i DL A R s B BUR R KR S B THs
By, DT B0 800 B 3 5 0 . (H T R R
JEUPG Bl X 25 S S A KRRk BB T 51 R
AR AR b X T 5 S H K VR R B i .
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EfrsaEHEEXRT O =Y
2 BREREEFTHEXNEN UG T QKR o T T o 170 P
2.1 SASHAHEM i) FRBE - R i 7 €, 675 R Ry AR i 1

WGIE Bk, BN R0 IS S AT RAUE AR AR . Li et al. (2018,2021) & BLAR
BEAEAT T VRSEMTIT, X SE AT 5T 19 36 IR — 2 4k SRR Ui 0 7 7 e A i 21 P A A g ) o R
AR A 7, R R 3R o F 7 e MR RS — = ey e — S LA Py B AT 58 R o AR (1B 2) o AE
50 T R D AR DL AR R R R A D BT O, T R R T S R A A R £ A R D
Feo FMEIRT W AR TR MR H AR AR (] 2a) o KR AU o R AR il
JOE " X R A IR S o Clark and Serreze (2000)  fiff i 53ty 3R A8 LA AT P PIAICIR ST /A2 HLAR
S BUZR N 55 AR A I ) P A B A A S W RS ), O B 20 O AR S B G e 55 - R K
Ui, I PR UL A O AR B B B G AU A R ] R e 3R RE A (181 2b) o AR SR TN IE
RATRAR F H 2L, 100 A B B AR R R R S5 S B30 SO0 B S v A0, e 2 U2 S
JEE B TGS, [ o (H R T 2 R ORI ROk % B S aE R S e JRUE 2 RO R E
IS R B 7 7 e L F S A v TR, LR R JR b s A R R B i

HT T 7 B R R L BRI RSO X R R M b S v S R R (] 2¢) RV S

A 2

Fig.2
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5 0 il 30 e »
= 60 150 30 150 54
e T (Y T
&30 < 300F 05 <= 330F 8
| = o0 05 H 4ot -8
g oo 7001 3 700F %
Sl et e [0 B e [
201301 2013-02  2013-03 e e e S
20°N 50°N 20°N 50°N
N B [ ) il 3 .
s 1 2 3 4 5 6
s )/
b - KA a TR
(1d) (5~6 d) o
100——— K S
o R RAE A . 0.37 150 _{i% HiBE 32 4
R AT AR - ~63.6 W/m? < 200F 24 3
t ik :
0 1% N - < = 3
L 2 4oo[ Y -8 & -1
e AL ‘ N/ 500 -16 -2
‘._\\ \_ ‘ 7001 25 _3
NN STV D N4 §50F , -3 8s0F : -4
Y/ i 5 1000750 - S0°N 100050 o 50°N
I I . e Znk I
KA T 9 e RS 55 2R R AR b ) 7 A AR R B (AR Li et al. (2018,2021) FHH A1) : () B M R E B R
PADR S A8 b (21280 7 R e J B 2 7 6 1 B L ], R R O ILAR AR BA , SRR D L 10~ 90 d 43, W €8 RN B 0 [ R AR D

T 1 AARAEZE R H W) 5 () 75 5 R 3551 & 19 T - IR RN (3 A ey JBL X 3T 45 ) b 32 152 HR 5 R o e 0

SPHEIG 1 d R R ) 5 (o) T B R T 5] RS 1Y R A0 R F o B S 1~ 2 d A 7 (85° ~ 105°E -3, K (4 B 5

FRICT W m ) 5 (d) i R 25 36 51k Y 7R SE RS RIS K2 R A JS 5~ 6 d A9 MR (120° ~ 150°E “F-4)
Schematic diagram describing the rapid response of atmosphere to the intraseasonal variations of Tibetan Plateau snow
cover (TPSC) (modified based on Li et al.(2018,2021) ) : (a) intraseasonal variation of TPSC (Red line shows percent-
age of snow-covered area over the Tibetan Plateau.Black line and blue dashed line show the 10—90 d components and the
annual cycle of TPSC.Blue and yellow shadings mark dates exceeding +1 standard deviation) ; (b) snow-albedo effect in-
duced by TPSC (responses of Tibetan Plateau surface albedo and net shortwave radiation to TPSC with 1 d) ; (¢) respon-
ses of temperature and geopotential height over the Tibetan Plateau to TPSC at a lag of 1—2 d (averaged between 85°E
and 105°E.Gray areas indicate the mean terrain elevation) ; (d) responses of East Asian trough and westerly jet to TPSC at

a lag of 5—6 d (averaged between 120°E and 150°E)
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L INNEY S I B O = W2 a1 D i B LK A
e BE O S, TRy b R AURR I X 5 R R N7 o
FRLE 2 d N RIAT IR B Aol o o i b s Y v S R
1 5 R K32 gl B T RE P AR R e R T
P AU 3 XY R I (BT 2d) 36t 80T T o7
7o B LS, S AR T RO R 7R I PG XL i e
FEHTOR R R AUER U S 5 e R R N AR 6 d
PN BIVAT 2 B e o 3k 3% 9 R S o A 2R T
A AT TR W) 2R P LA R RR IR 8l

2.2 XRZFTRRAR A

KAV S0 B AR K ER A2 B
JEELSL X KRR 5 W O AT A R 8 T
R I 250 (4R I TR IR ) Y AT R TR AT T O 2
{H o Bl BOE R BUHRBOR R 3 ) Bk R
R G R R AN b 4 (BN Z= 2 ) B
EVE TR S AU (3 ~ 6 mon ) HE A 95T BE ) 45 25 4@
o B T Z R B U Y 2 2 FA (AP
ZeA B A R WU ) RE ) s, PR T TG 4% B
KA TR FR G0 K (PRI BLAE 20205 R BR A
& 2020) ,

IR Il 1 R 3 X AN [) R A58 T 41 4 RT3 4
TUERAS [ (18] 3; WWRP/WCRP,2018) . K HI{H
X AT SRR P B DT R A — A P T ARG R R Y
SEA I [ ) 41 1 AR R R RS M Bk R 4 HA
AR A Mg A A (ol =9 ) =2 18] A4 A LA
(Mariotti et al.,2018; 4 & 45 ,2020), HHFEEFT
DA 8 A 00 ) 3 T SRR P R R Rl - R
SRR T B HR A G I R — o R
I YR ZE T WU Bl TEIR D0 (AR - R
ME PR S SE) =4t T R B gBRPIILR R
JUJA g ) ROBE f9 AT PR PR IR N R IR ZR G2 b
Wil T AR 50 14940 s A B0 O AT AR AN -, DD o A vk 2
5 B Z=H5 W R 4% 15 ( Robertson et al., 2015 ; Dirmeyer
et al.,2019) ,

PR U 2R 1 28 21 TR Y AT AR R R R
—o MR BUE B P RSP IR i 1S
F1% Jo 3t 5 5SS At A T 2 B At MK SCR Bt T 1
T4 SR A AL, K A =X B v A Y BR S5 ) B A
A DARR S U ZE Y 2 2 T4l (Jeong et al., 20135 Lin
et al.,2016,2020; Senan et al.,2016;Li et al.,2019;
ZAESE,2021) o R E WD UG 5 R W TR B T 0 i
e, H-S RO T OCHAE L L R B
AR T AR 52 T3 1 4 i o B v 7E 5 - S R RS ARON 5 Y
HIX (Jeong et al.,2013) , HE Ak iR W) 4 7 38 3 1ot

6

A |
A
e

WAL H ii

A TR BT

fiti

I ————
~7 ~30
i [ /d
S N AN B L R e AN T R e N R A TR e 'S
B 722 Ak (Bl TG AE R 2R TR ol E AR 51 A
WWRP/WCRP(2018) )

Fig.3 Impact of atmosphere,land and ocean on predicta-

bility as a function of lead time (Land plays an im-
portant role for subseasonal prediction. Source is

WWRP/WCRP(2018) )

SRR e A Ry M 2 - AR 5 R N I )2 R
T2 RAER L I R 4 i AR £ 75 (Li et al.,2019)
HY T 75 K e Jt AR 7 R A vk S R ) i b A7 v
1475 L e S AR S ) T A0 O 21 A Y P L
H R, Senan et al.(2016) % B 7 =i I s X AR )
s s i R O B RE B 2 XA T I ) ) T i 15 0
Lin et al.(2016,2020) 5& A 55 1 B[] 16 ) 42 5k
A2 AR Y 5 0, e B AR S R Ak O 580K Bk
PR T AR PR B T, X e T O T T RS
Ji R i 4 B b DX JE WY L, O HL 9 e Al DX 2
AR W) 6 A Y S S DX 7 9K e D 50 T P AR 26
X, 32 K BH 266 9 A 5 52 5 20, AR (] Ak i 2 - f
HR 3R 00N, A 2 DX i e e S A O 2 R T AR
75 (Lin et al.,2016) ; £ K FHRE |, F
A I 2 I 7 e T AR 5 il A WS A5 B o T
T PROE R TR A i R, i R S TRl AL
X AR £ X9 B 520 (Lin et al.,2020)

FR RS A W0 46 5 i K 19 BT =2 A, O
RS ) i 5 175 0 2 582 Wi A 0T LAl DR AR 3R A Tl
AT 5] e 3 25 - A G 5 A O T Y
it £ 75 ( Diro and Lin,2020) , Li et al.(2020b) fifi
FHUZE 2 2= [ bR & /E R0 $s P (Vitart et al.,
2017) v g WO e 1 KA B o (ECMWE) (36 5
[ KPR 85 T4 o0 (NCEP) Fll i [ LR J7) (CMA)
B2 ] i e B T S A 0T 7 v i S S
R o 3% = F0M 55 B AR O 7 9 e i S 7
TRRESR BT 2 JH HE AT A Rk H X 3 i e Z 5 i) E
Bt J5L S i U U RE A R o S UL BEORMAH L, 1%



ZECHEGF T R e TR Y 3 N R AL L £

S

= UL AT A T S IR 6 TR, 5 L
8 1 A2 TR 50 0 LSRR 15 K 1
SO S R 0 O R 06 22 2
B T 767, 0 15 B 5 U 0 A 1T, G
B o, 4 5 5T 9 3 B USRI 80
T A 0 o 3 R L o 0 R S O 2 A
T Rl B R T 75 905 R 3 O T LR,
= 5 U AR SR A 1 RES SR RO MK AT S
T (2019) o th, 75 5 JEUAR 5 X8 A 90 ik
BT A7 TS TR % A 0 00 U 9 9 7 T
Vo IR T R 0 162 A, B 1 B
WL T DL B BURECTS . BB S
L7 5 CBUE B ) B MO , 8 6 V35 5 L
ELS £ )
3 BHEMRE
3.1 BE

W 15 3 A R , T 8RB K 2 2K
B IR AR (BEAEENE, 5
S 5 40 M 0 A B, 8 R S v
R IFL AT, 500 0 O 2 075 D5 3 1 %
A MK 3 P
o T S i A A 0 PR o R S
S50 9 5L 5 59 5 LA
FLHE KRR IR “UHR U 15 P T 45 5, 6 4
AT 3G 2 319 579 4 H A8 YOT I 5
WOREER . WO, TR R R S
KRB IR 1978 15 3 3147 36, MIO L i 5 2
AL K0 7 4 305 2 0k 4 P T A 9.
R T

D 281 A 5 A
RIS R B 7 R 5 L 0 7 R
WS D 5, L L) 7 5 B A AR B
3 LTS PO U 078 52, 5 L2 B 7
AV R, IR AE 2 d IR AR (95 5 4
R AN o S ¥ 5 KT UL
B0 WML X, 35 A 53 200 05 O K 893
TR IR 3 5 0 R R AE 6 d py B B
SKERHR . th TR R 3 A
U BT S 7 U S8 00 U O LR 2
TR BT , B B 0 7 R
) X R 5 VT 1 R T e T
32 HMSRE

YO 1 R U A5 L 9 ) B

BTG5 00 1 22 2 74 I A AT Tl ok D Y
NPT IR A IR, 33 %of 2 i U 2 39 Tl 43 1 52 90 To 4
Bl PR 3 B 1 — S PR o il 3t 5 TRIR 255 W) 3 2 AR
K3 A ] R R A A R, O HL AT RE XS B R
R A 7 A AR DR R T, P T R I B B I () R
Fili IR 25 5 B H R ACIRES A L K e 2218, DY I il
ARZS T AAR A DAL T 3 LA #8 iek [8] RUBE 4 4 1
AR o Xl AT IR 1 AR A8 B i U R T R R PR
Ty AU 4 2 52 B AR 2 v ofl: 1 1 i b ) s Ak R 2 R
i -S4 s (WCRP/WCRP,2018)

OB I IR R AR R EAAR R, R
X 7 7 e A e D 5 A ke I R (A
S 1o i e DA 5 11 T AT 15 2 o AR AT R 2 T TR
T o T o8 A (A 0 1 i 5 i 14 UL 54T
REJT, AT AT RE 4R X =19 2= 2 4 Bk F o HAR
TR VP R e i 2 AR A T R T
A BT WK A R BOR PR 1) R 5
FIRER RS LI EC i o T A AR ERER DL, 7 R
JEARR R 2 % AR5 Y L 3 WL, 5 o 0000 AR i AR
RUEWAR, B H TRERSE &2 s %08
K MAFHERN Y 25 = AL S0 o WL B2k i) AN 0 o 1
PR P S W IR i — E . 2) B
LA 7 T 78 e ot XA B PR R R . 2 iR R
T (GCM) 75 1 38 Z1 e il 75 7805 it ) B 7K (Su
et al., 2013 ; Chen and Frauenfeld, 2014 ; Zhang and
Li,2016;Zhang et al.,2019) , M¥E(IRFFT EZT T
A 55 5 0 A R A b DX K A iR B A O
— B H 1 TR R R A 2 o R e e
78 X %3 B ad ok 52 i A 30 AU B (Li et al.,
2020b) Pt R fE AR ST T R s M XA 99T 4R 5R
UL BE 7 9 PRI R, A A R AR R AU U B A
2 DX D 22 -t A ol v e 7 32 DX Y 1P RE o

WCRP/WCRP F 2019 £33 T H PRIk ZE2F &
2 PO R 55 B B Il T A A RN TG i B B
M T3 H | BO TR = A T 1) UL R G %
Wi T 00 46 A R Y 2 0 N A A A i 2) IR
2 =2 PO AR P A Bl - S R AR B A 7
3) Il 1A AR A S A S B s R AR AR i T
TR e JEL AR DA B - G o EEA, E— 2
TIFFETT 8 o Jt 25 2 1 AL A2 AL S i TR 1 7 e Jat
I 2 R A KA SR, B 58 B A X 7 g
1o JE SR Y DA A A I TR 5% 2 Ok YRR B, LA 2 K
RSB OS5 78 e I 25 55 B9 0 B A R IR T 5%, 2
fiff DR 3K = A TR ) S B 7 ) 22— o



XEBEFI’ 20241 masE B

Hig.®8 1 ##8 2 4# /1 NCAR Command Lan- org/data/G02156, Terra/MODIS A # & % & F 1%
guage 6.6.2 pR % 4] ( https://doi. org/10. 5065/ KB A https://worldview.earthdata.nasa.gov
D6WD3XH5), IMS & £ ¥ #H # I g https://nsidc.

2 % 3Lk ( References)

Blanford H F,1884.0n the connexion of the Himalaya snowfall with dry winds and seasons of drought in India[ J].Proc Royal Soc Lond,37(232/
234) .3-22.

o metE AL 2, 45,2019 9 e R LS AR Ak K HsE e [ T ] A [ B 24 e g T, 34 (11) :1247-1253.  Che T,Hao X H,Dai L Y,et al.,2019.
Snow cover variation and its impacts over the Qinghai-Tibet Plateau[ J].Bull Chin Acad Sci, 34 (11):1247-1253.doi: 10. 16418/j.issn. 1000-
3045.2019. 11. 007.(in Chinese).

BRI L1, P B, BB L, 1999 WO G Rl 4 22 R S i 15 AR I 46 2 KB v ] 48 Al O R [T P IR 2 Bie 24 41, 22(4) :609-615. Chen H
S,Sun Z B,Min J Z,1999.The relationships between Eurasian winter snow cover anomaly and EAWM , China winter air temperature[ J].J Nanjing
Inst Meteor,22(4) :609-615.doi;10. 13878/j.cnki.dqkxxb.1999. 04. 007.( in Chinese) .

B 2L, 2017 R K it RSS2/ i m) TR A s i [T ] RSB ,41(4) . 727-738. Chen H,2017.Impacts of Eurasian snow condition on
spring climate predictability over China by a global climate model [ J]. Chin J Atmos Sci, 41 (4 ). 727-738. doi: 10.3878/j. issn. 1006-
9895. 1702. 16231.(in Chinese) .

Chen L, Frauenfeld O W,2014.A comprehensive evaluation of precipitation simulations over China based on CMIP5 multimodel ensemble projections
[J].J Geophys Res:Atmos,119(10) :5767-5786.doi: 10. 1002/2013JD021190.

FRIER) , BOE 3 , 2 4k 58, 1985, 1979 4F 5 20 5 8 g Jol b 28 AR 28 Ak B R AR O R [ 0] AR %44 ,43(1) ¢ 1-12. Chen L X, Duan T
Y,Li W L,1985.The variation of the atmospheric heat source and the budget of atmospheric energy on the Qinghai-Xizang Plateau during summer
1979[ J].Acta Meteorol Sin,43( 1) :1-12.(in Chinese).

WRDE , 2S4S SR 4 AR , 2019, 75 5 5 TR 26 U 255 IN IR B A AE [ 0] 5 <4 ,38(6) : 1158-1171.  Chen Y,Li W K,Guo W D,2019.Characteristics
of the intraseasonal oscillation of Qinghai-Tibetan Plateau monsoon [ J ]. Plateau Meteor, 38 ( 6 ) : 1158-1171. doi; 10. 7522/j. issn. 1000-
0534.2019. 00001. (in Chinese) .

Clark M P, Serreze M C,2000.Effects of variations in east Asian snow cover on modulating atmospheric circulation over the North Pacific Ocean[J].J
Climate, 13(20) :3700-3710.doi: 10. 1175/1520-0442(2000)013<3700;eoviea>2. 0.co;2.

T —, kT, 2008 F 5 i I H [ H At X s AR B 1A A He e [T ] R ARRR2#,32(4) :794-805.  Ding Y H,Zhang L,2008.Intercomparison of
the time for climate abrupt change between the Tibetan Plateau and other regions in China[ J].Chin J Atmos Sci,32(4) ;:794-805.(in Chinese) .

Dirmeyer P A, Gentine P,Ek M B, et al.,2019.Land surface processes relevant to sub-seasonal to seasonal (S2S) prediction[ M ]//Sub-Seasonal to
Seasonal Prediction. Amsterdam ;: Elsevier; 165-181.doi; 10. 1016/b978-0-12-811714-9. 00008-5.

Diro G T,Lin H,2020.Subseasonal forecast skill of snow water equivalent and its link with temperature in selected SubX models[ J].Wea Forecasting,
35(1):273-284.doi: 10. 1175/waf-d-19-0074. 1.

Duan A M, Wu G X,2005.Role of the Tibetan Plateau thermal forcing in the summer climate patterns over subtropical Asia[ J].Climate Dyn,24(7/
8) :793-807.doi: 10. 1007/s00382-004-0488-8.

Duan A M,Wu G X,2009.Weakening trend in the atmospheric heat source over the Tibetan Plateau during recent decades.part II; connection with cli-
mate warming[ J].J Climate,22(15) ;:4197-4212.doi;10. 1175/2009jcli2699. 1.

Bede B, Xz ik, 52 [ 2, 2003, 4—6 7 s I PR B0 5 % B AR W R R RO AUER A S [T ] R D 8 ,33(10) :997-1004.  Duan A M,
Liu Y M,Wu G X,2003.Heating status of the Tibetan Plateau from April to June and rainfall and atmospheric circulation anomaly over East Asia
in midsummer [ J].Sci China Ser D,33(10) :997-1004.doi; 10. 3969/j.issn.1674-7240. 2003. 10. 011.(in Chinese) .

BUz R, M AR, T, 2018 3 5 o T A A B R bl g IR R e IV N B 2R KU F o R R [T )R AURE 4%, 42(4) 1 755-766.  Duan A M, Xiao Z
X,Wang Z Q,2018.Impacts of the Tibetan Plateau winter/spring snow depth and surface heat source on Asian summer monsoon:a review[ J].
Chin J Atmos Sci,42(4) :755-766.doi:10. 3878/j.issn.1006-9895. 1801. 17247.(in Chinese).

W)U, B e, B AR 199755 56 B A TR AR SR O AR (1 B 2 KU R Y W) A B AR U A [ ] A AR5, 16(2) :29-41. Fan G Z,Luo
S W,Lii S H,1997.The preliminary numerical experiments of effect of anomalous snow cover over plateau in winter on East and South Asian sum-
mer monsoon| J].Plateau Meteor,16(2) :29-41.(in Chinese).

Fayad A,Gascoin S,Faour G,et al.,2017.Snow hydrology in Mediterranean mountain regions:a review [ J].J Hydrol,551:374-396.doi: 10. 1016/j.
jhydrol.2017. 05. 063.

PLiL %, BeaE 4y, K o, 2007 3 2 50 Y0 SR IR 19 A8 AR R il B S5 VT HE SRS R 0 56 R [ ] Uk ,31(11) :89-98. Gong Y F,Duan T Y,
Zhang H,2007.Characteristics of the atmospheric heating source/sink over Asia and its relationship with drought/flood in the Yangtze River-Hua-
ihe River Valley[ J].Chin J Atmos Sci,31(1) :89-98.(in Chinese).

JiR R, 195 1. 74 3 v SR 5 WK i i 3 Sy s e B S [T ] Fp E R, (3) :283-303. Gu Z C,1951.The dynamic influence of the Tibetan
Plateau on the circulation of East Asia and its importance [J].Sci China Ser A, (3) :283-303.(in Chinese).

Gl S R, FRIZBSC, 45, 2019, 7 58 g J B A% S X S0 f S TR £ 25 i) R [ T ] Rk o#,43 (1) 1 142-154. Han S R, Zheng Z H, Zhou X



ZECHEGF T R e TR Y 3 N R AL L 25 ik

W ,et al.,2019.Influence of the Tibetan Plateau snow depth on the extended-range prediction skill[ J].Chin J Atmos Sci, 43 (1) :142-154.doi;
10. 3878/j.issn.1006-9895. 1803. 17252.(in Chinese) .

Han S Z,Sun J Q,2018.Impacts of autumnal Eurasian snow cover on predominant modes of boreal winter surface air temperature over Eurasia[ J].J
Geophys Res: Atmos, 123 (18) :10076-10091.doi: 10. 1029/2018JD028443.

Helfrich S R,McNamara D,Ramsay B H,et al.,2007.Enhancements to,and forthcoming developments in the interactive multisensor snow and ice map-
ping system (IMS) [ J].Hydrol Process,21(12) :1576-1586.doi: 10. 1002/hyp.6720.

Hu J,Duan A M,2015.Relative contributions of the Tibetan Plateau thermal forcing and the Indian Ocean Sea surface temperature basin mode to the in-
terannual variability of the East Asian summer monsoon[ J].Climate Dyn,45(9/10) :2697-2711.doi:10. 1007/s00382-015-2503-7.

Hu W T,Duan A M,Li Y,et al.,2016.The intraseasonal oscillation of eastern Tibetan Plateau precipitation in response to the summer Eurasian wave
train[ J].J Climate ,29(20) :7215-7230.doi: 10. 1175/jcli-d-15-0620. 1.

Immerzeel W W ,Droogers P,Jong S M D, et al.,2009.Large-scale monitoring of snow cover and runoff simulation in Himalayan River Basins using re-
mote sensing[ J].Remote Sens Environ,113( 1) :40-49.doi;10. 1016/j.rse.2008. 08. 010.

Jeelani G,Feddema J J,van der Veen C J,et al.,2012.Role of snow and glacier melt in controlling river hydrology in Liddar watershed ( western Hima-
laya) under current and future climate[ J].Water Resour Res,48(12) : W12508.doi:10. 1029/2011WR011590.

Jeong J H,Linderholm H W ,Woo S H,et al.,2013.Impacts of snow initialization on subseasonal forecasts of surface air temperature for the cold season
[J].J Climate,26(6) :1956-1972.doi: 10. 1175/jcli-d-12-00159. 1.

Jia X J,Cao D R,Ge J W, et al.,2018.Interdecadal change of the impact of Eurasian snow on spring precipitation over southern China[ J].J Geophys
Res:Atmos, 123(18) ;:10092-10108.doi: 10. 1029/2018JD028612.

Jia X J,Zhang C,Wu R G,et al.,2021.Influence of Tibetan Plateau autumn snow cover on interannual variations in spring precipitation over southern
China[ J].Clim Dyn,56(3/4) :767-782.doi: 10. 1007/s00382-020-05497-8.

SRR RIE, R, A, 20200003 T -F Y RUE PO RS Sh TS AT AR JE SR [T ] OB 2E 4,43 (1) :238-254. Jin R,Yu H,Wu Z W,
et al.,2020.Sub-seasonal to seasonal prediction of tropical cyclone activity in the western North Pacific;a review[ J].Trans Atmos Sci,43( 1) ;238-
254.doi; 10. 13878/j.cnki.dqgkxxb.20191025006. (in Chinese) .

AR 2004 R BV NIRG IR0 R LT]. AR Bl2=0EJE ,14(7) :734-741.  Li C Y,2004.New progress in the study of atmospheric intrasea-
sonal oscillation[ J].Prog Nat Sci, 14(7) :734-741.(in Chinese) .

Li F,Wang H J,2014.Autumn Eurasian snow depth, autumn Arctic sea ice cover and East Asian winter monsoon[ J].Int J Climatol,34(13) :3616-
3625.doi: 10. 1002/joc.3936.

Li F,Orsolini Y J, Keenlyside N, et al.,2019.Impact of snow initialization in subseasonal-to-seasonal winter forecasts with the Norwegian climate pre-
diction model[ J].J Geophys Res:Atmos,124(17/18) :10033-10048.doi: 10. 1029/2019JD030903.

EAE WAL, TR, A, 2021 A BRI 5 BR AR T AR AR AL [ ] AURR A 24, 44 (1) 1-11. Li F,Gao Y Q, Wan X, et al.,2021.Earth’s
“three-poles” climate change under global warming[ J].Trans Atmos Sci,44(1) :1-11.doi;10. 13878/j.cnki.dgkxxb.20201031003. (in Chinese).

Li G P,LuJ H,Jin B L,et al.,2001.The effects of anomalous snow cover of the Tibetan Plateau on the surface heating[ J].Adv Atmos Sci, 18(6) :
1207-1214.doi: 10. 1007/500376-001-0034-0.

LiJ Y,Mao J Y,2018.The impact of interactions between tropical and midlatitude intraseasonal oscillations around the Tibetan Plateau on the 1998
Yangtze floods[ J].Quart J Roy Meteor Soc, 144(713) :1123-1139.doi: 10. 1002/qj.3279.

3, 201755 i 3 4 B IR B0 A A 0L B HE X B R AR A [ D] LRI RGBT K% Li WK, 2017.Climate effects and response
to tropical atmospheric forcing of the surface thermal condition over the Tibetan Plateau.Nanjing ;: Nanjing University.(in Chinese) .

Li W K,Guo W D,Hsu P C,et al.,2016.Influence of the Madden-Julian oscillation on Tibetan Plateau snow cover at the intraseasonal time-scale[ J].
Sci Rep,6( 1) :1-9.doi:10. 1038/srep30456.

Li W K,Guo W D, Qiu B, et al.,2018.Influence of Tibetan Plateau snow cover on East Asian atmospheric circulation at medium-range time scales[ J].
Nat Commun,9( 1) :1-9.doi:10. 1038/s41467-018-06762-5.

Li W K,Qiu B,Guo W D, et al.,2020a.Intraseasonal variability of Tibetan Plateau snow cover[ J].Int J Climatol,40(7) ;3451-3466.doi 10. 1002/
joc.6407.

Li W K,Hu S Z,Hsu P C,et al.,2020b.Systematic bias of Tibetan Plateau snow cover in subseasonal-to-seasonal models[ J].Cryosphere, 14 (10) :
3565-3579.doi: 10. 5194/tc-14-3565-2020.

Li W K,Qiu B,Guo W D, et al.,2021.Rapid response of the East Asian trough to Tibetan Plateau snow cover[ J].Int J Climatol,41( 1) ;251-261.doi;
10. 1002/joc.6618.

Lin P R,2018.Towards actionable climate and flood prediction:understanding and advancing land surface modeling with enriched geospatial informa-
tion[ D].Austin; The University of Texas.

Lin P R,Wei J F,Yang Z L, et al.,2016.Snow data assimilation-constrained land initialization improves seasonal temperature prediction|[ J].Geophys
Res Lett,43(21) :11423-11432.doi: 10. 1002/2016GL070966.

Lin PR,Yang Z L ,Wei J F,et al.,2020. Assimilating multi-satellite snow data in ungauged Eurasia improves the simulation accuracy of Asian monsoon
seasonal anomalies[ J].Environ Res Lett,15(6) :064033.doi;:10. 1088/1748-9326/ab80ef.

Liu S Z,Wu Q G,Ren X J,et al.,2017.Modeled Northern Hemisphere autumn and winter climate responses to realistic Tibetan Plateau and Mongolia



REBEFI® 202410 Ha5sE $H1H

snow anomalies[ J].J Climate,30(23) :9435-9454.doi:10. 1175/jcli-d-17-0117. 1.

Liu X D,Chen B D,2000.Climatic warming in the Tibetan Plateau during recent decades[ J].Int J Climatol,20( 14) ;1729-1742.doi 10. 1002/1097-
0088 (20001130)20:14<1729;aid-joc556>3. 0.co;2-y.

Liu X D, Yanai M,2002. Influence of Eurasian spring snow cover on Asian summer rainfall [ J ].Int J Climatol, 22 (9) : 1075-1089. doi 10. 1002/
joc.784.

Liu Y M,Wu G X,Hong J L, et al.,2012.Revisiting Asian monsoon formation and change associated with Tibetan Plateau forcing: Il .change[J].Cli-
mate Dyn,39(5) :1183-1195.doi:10. 1007/s00382-012-1335-y.

XUz 0, e, 70, 45, 2017 52 2 3 9 K b XU $A R G o 3 J2 TS 30 R 3 A9 9 I P B g D -7 0 e i R B [ 0] e L2 (B R
2),47(3) :354-366. Liu Y M,Wang Z Q,Zhuo H F, et al.,2017.Two types of summertime heating over Asian large-scale orography and exci-
tation of potential-vorticity forcing II .sensible heating over Tibetan-Iranian Plateau[ J].Sci Sin Terrae,47(3) :354-366.doi: 10. 1360/N072016-
00080. (in Chinese) .

XN UR , 25457, XUH , 46,2020 7 70 i J I8 42 DX B g i A A0 2 BRI LB [T ] ORAURE3%4R ,43(1) :181-192. Liu Y M,Li W P, Liu X, et
al.,2020.Physics of the control of the Tibetan Plateau on regional energetic processes and global climate[ J].Trans Atmos Sci,43 (1) :181-192.
doi: 10. 13878/j.cnki.dqkxxb.20191229006. ( in Chinese) .

BT, R R, 5F 2020 B KRGV AR T 5N B 2 KUY 06 R KRR AE S M [ ] OR AR 2,43 (1) :93-103. Lu M M, Wu
R G, Yang S,et al.,2020.Relationship between Eurasian cold-season snows and Asian summer monsoons:regional characteristics and seasonality
[J].Trans Atmos Sci,43(1) :93-103.doi; 10. 13878/j.cnki.dqkxxb.20191025001. (in Chinese) .

Mariotti A ,Ruti P M, Rixen M,2018.Progress in subseasonal to seasonal prediction through a joint weather and climate community effort[ J ] .Npj Clim
Atmos Sci,1:4.doi:10. 1038/541612-018-0014-z.

R G MR , 55,2012, 1981—2000 4F 5 7= 7 58 i J5L R A IR R 35 5 A S FC S i [0 ] 30 U4 % 41, 28 (3) :330-338.  Peng Y
P,He J H,Chen L X, et al.,2012.A study on the characteristics and effect of the low-frequency oscillation of the atmospheric heat source over the
eastern Tibetan Plateau from 1981 to 2000[ J].J Trop Meteor,28(3) :330-338.doi: 10. 3969/j.issn.1004-4965. 2012. 03. 005. (in Chinese) .

Pu Z X,Xu L, Salomonson V V,2007.MODIS/Terra observed seasonal variations of snow cover over the Tibetan Plateau[ J].Geophys Res Lett, 34
(6) :L06706.doi: 10. 1029/2007g1029262.

Qian Q F,Jia X J,Wu R G,2020.0n the interdecadal change in the interannual variation in autumn snow cover over the central eastern Tibetan Plateau
in the mid-1990s[ J].J Geophys Res:Atmos, 125(16) ;:€2020JD032685.doi; 10. 1029/2020JD032685.

Qin D H,Liu S Y,Li P J,2006.Snow cover distribution , variability , and response to climate change in western China[ J].J Climate,19(9) :1820-1833.
doi: 10. 1175/jcli3694. 1.

Robertson A W ,Kumar A ,Pefia M, et al.,2015.Improving and promoting subseasonal to seasonal prediction[ J].Bull Amer Meteor Soc,96(3) :ES49-
ES53.doi: 10. 1175/bams-d-14-00139. 1.

Senan R, Orsolini Y J, Weisheimer A, et al.,2016.Impact of springtime Himalayan-Tibetan Plateau snowpack on the onset of the Indian summer mon-
soon in coupled seasonal forecasts[ J].Climate Dyn,47(9/10) :2709-2725.doi; 10. 1007/s00382-016-2993-y.

Shen S S P,Yao R Z,Ngo J,et al.,2015.Characteristics of the Tibetan Plateau snow cover variations based on daily data during 1997—2011[J].Theor
Appl Climatol, 120(3/4) :445-453.doi; 10. 1007/s00704-014-1185-0.

Si D,Ding Y H,2013.Decadal change in the correlation pattern between the Tibetan Plateau winter snow and the East Asian summer precipitation dur-
ing 1979—2011[J].J Climate,26( 19) :7622-7634.doi: 10. 1175/jcli-d-12-00587. 1.

Song L,Wu R G,2019.Intraseasonal snow cover variations over western Siberia and associated atmospheric processes[ J|.J Geophys Res: Atmos, 124
(16) :8994-9010.doi: 10. 1029/2019JD030479.

Song L,Wu R G,An L,2019a.Different sources of 10-to 30-day intraseasonal variations of autumn snow over western and eastern Tibetan Plateau[ J].
Geophys Res Lett,46(15) :9118-9125.doi:10. 1029/2019GL083852.

Song L,Wu R G,Zhu J L,2019b.Processes of intraseasonal snow cover variations over the eastern China during boreal winter[ J].Atmos Sci Lett,20
(5):e901.doi; 10. 1002/asl.901.

Su F G,Duan X L,Chen D L, et al.,2013.Evaluation of the global climate models in the CMIP5 over the Tibetan Plateau[ J].J Climate,26(10) ;3187-
3208.doi: 10. 1175/jcli-d-12-00321. 1.

Suriano Z J,Leathers D J,2018.Great lakes basin snow-cover ablation and synoptic-scale circulation[ J].J Appl Meteorol Climatol,57(7) :1497-1510.
doi; 10. 1175/jamc-d-17-0297. 1.

Vitart F, Ardilouze C,Bonet A, et al.,2017.The subseasonal to seasonal( S2S) prediction project database[ J].Bull Amer Meteor Soc,98( 1) ;163-173.
doi: 10. 1175/bams-d-16-0017. 1.

Wan B C,Gao Z Q,Chen F,et al.,2017.Impact of Tibetan Plateau surface heating on persistent extreme precipitation events in southeastern China[ J].
Mon Wea Rev,145(9) :3485-3505.doi: 10. 1175/mwr-d-17-0061. 1.

Wang B,Bao Q,Hoskins B et al.,2008.Tibetan Plateau warming and precipitation changes in East Asia[ J].Geophys Res Lett,35( 14) :L14702.doi:
10. 1029/2008g1034330.

Wang C H,Yang K,Li Y L,et al.,2017.Impacts of spatiotemporal anomalies of Tibetan Plateau snow cover on summer precipitation in eastern China

[J].J Climate,30(3) :885-903.doi: 10. 1175/jcli-d-16-0041. 1.

10



o

¥

PO TR RS S TN ®

i
iy
K

o T H i

Wang M R,Duan A M,2015.Quasi-biweekly oscillation over the Tibetan Plateau and its link with the Asian summer monsoon[ J].J Climate,28( 12) ;
4921-4940.doi: 10. 1175/jcli-d-14-00658. 1.

IR, R, B I, 2012508 30 45 7 o J P R A O AU IR AR AL B LI 5 PR BT BEORE X L [T B 4R, 57(2) £ 178-188. Wang M
R,Zhou S W,Duan A M,2012.Trend in the atmospheric heat source over the central and eastern Tibetan Plateau during recent decades:compari-
son of observations and reanalysis data[ J].Chin Sci Bull,57(2) :178-188.doi;:10. 1007/s11434-011-4838-8.(in Chinese) .

Wang T,Peng S S,Ottlé C,et al.,2015.Spring snow cover deficit controlled by intraseasonal variability of the surface energy fluxes[ J].Environ Res
Lett,10(2) :024018.doi; 10. 1088/1748-9326/10/2/024018.

FBRGS BRI ] 4365 , 55,2009, 5 7% 75 5 i i P U5 AR AR 4% 32 % 36 AR TR MK i s o [ ] N AR 4k ,20(4) :419-427. Wang Y N, Chen L
X,He J H,et al.,2009.Effect of summer heat source low-frequency oscillation over the Tibetan Plateau on precipitation in eastern China[ J].J Appl
Meteorol Sci,20(4) :419-427.doi: 10. 3969/j.issn.1001-7313. 2009. 04. 005. (in Chinese) .

Wang Z B,Wu R G,Chen S F,et al.,2018a.Influence of western Tibetan Plateau summer snow cover on East Asian summer rainfall[ J].J Geophys
Res: Atmos, 123 (5) :2371-2386.doi: 10. 1002/2017JD028016.

Wang Z B, Wu R G, Huang G, 2018b.Low-frequency snow changes over the Tibetan Plateau[ J].Int J Climatol, 38 (2) : 949-963.doi 10. 1002/
joc.5221.

Wang Z Q,Duan A M,Wu G X,2014.Time-lagged impact of spring sensible heat over the Tibetan Plateau on the summer rainfall anomaly in East Chi-
na;case studies using the WRF model[ J].Climate Dyn,42(11/12) :2885-2898.doi; 10. 1007/s00382-013-1800-2.

Wu B Y, Yang K,Zhang R H,2009.Eurasian snow cover variability and its association with summer rainfall in China[ J].Adv Atmos Sci,26(1) :31-
44.doi: 10. 1007/500376-009-0031-2.

Wu G X,Zhang Y S,1998.Tibetan Plateau forcing and the timing of the monsoon onset over South Asia and the South China Sea[ J].Mon Wea Rev,
126(4) :913-927.doi: 10. 1175/1520-0493( 1998) 126<0913 : tpfatt>2. 0.co;2.

Wu G X,Liu Y M,Zhang Q,et al.,2007.The influence of mechanical and thermal forcing by the Tibetan Plateau on Asian climate[ J]|.J Hydrometeo-
rol,8(4) :770-789.doi: 10. 1175/jhm609. 1.

Wu Q G,Hu H B,Zhang L J,2011.Observed influences of autumn-early winter Eurasian snow cover anomalies on the hemispheric PNA-like variability
in winter[ J].J Climate,24(7) :2017-2023.doi: 10. 1175/2011jcli4236. 1.

Wu R G,Kirtman B P,2007.Observed relationship of spring and summer East Asian rainfall with winter and spring Eurasian snow [ J].J Climate, 20
(7):1285-1304.doi: 10. 1175/jcli4068. 1.

REPUE F B P, 5 ,2005. 7 8 JROL 30 AR AR AT ] b B2 R ,60(1) :3-11. Wu S H,Yin Y H, Zheng D, et al.,2005.Climate
changes in the Tibetan Plateau during the last three decades[J].Acta Geogr Sin,60( 1) :3-11.doi; 10. 3321/j.issn;0375-5444. 2005. 01. 001. (in
Chinese) .

Wu T W, Qian Z A,2003.The relation between the Tibetan winter snow and the Asian summer monsoon and rainfall ; an observational investigation[ J].
J Climate, 16(12) :2038-2051.doi: 10. 1175/1520-0442(2003)016<2038 ; trbttw>2. 0.co ;2.

Wu Z W, Jiang Z H,Li J P, et al.,2012.Possible association of the western Tibetan Plateau snow cover with the decadal to interdecadal variations of
Northern China heatwave frequency|[ J].Climate Dyn,39(9/10) :2393-2402.doi; 10. 1007/s00382-012-1439-4.

Wu Z W ,Zhang P,Chen H,et al.,2016.Can the Tibetan Plateau snow cover influence the interannual variations of Eurasian heat wave frequency? [J].
Clim Dyn,46(11/12) :3405-3417.doi; 10. 1007/s00382-015-2775-y.

WWRP/WCRP,2018.Sub-seasonal to seasonal prediction project( S2S) phase II proposal[ R].WWRP 2018-4 WCRP Report No.11/2018.

Xiao Z X,Duan A M,2016.Impacts of Tibetan Plateau snow cover on the interannual variability of the East Asian summer monsoon|[ J].J Climate,29
(23) :8495-8514.doi: 10. 1175/jcli-d-16-0029. 1.

TRIBIL, R B, R 55, 55,2020, 10 25 AR AL (STPM) #Y U215 22 22715 (S2S) T A7 A B [T ] AR 2% 4 ,43(1) :212-224. Hsu P C,
Zang Y X,Zhu Z W ,et al.,2020.Subseasonal-to-seasonal ( S2S) prediction using the spatial-temporal projection model(STPM) [ J].Trans Atmos
Sci,43(1) :212-224.(in Chinese) .

Ak [ 58, SR ML AR, 2000. 1998 455 56 JFUK AR A Ak 39 9 25 M AR E 20 [T ). B9 B0 AR 24 B % 41, 23 (4) : 505-513. Xu G Q,Zhu Q G, 2000.
Analysis of features of atmospheric LFO structures over the Tibetan Plateau in 1998[ J].J Nanjing Inst Meteor,23(4) :505-513.doi: 10. 13878/j.
cnki.dgkxxb.2000. 04. 006. (in Chinese) .

Xu L, Dirmeyer P,2013.Snow-atmosphere coupling strength.part II; albedo effect versus hydrological effect[ J].J Hydrometeorol, 14(2) :404-418.doi:
10. 1175/jhm-d-11-0103. 1.

Xu W F,MaL J,MaM N, et al.,2017.Spatial-temporal variability of snow cover and depth in the Qinghai-Tibetan Plateau[ J].J Climate,30(4) :1521-
1533.doi: 10. 1175/jcli-d-15-0732. 1.

TRAFE, WP, E48E 55, 200275 580 5 -2 KUK PR % R =M 807 S SRR AE 5 oh [ XM R 8 S W 9 R R [T ] AR 44, 60(3) :257-
266. Xu X D,Tao S Y,Wang J Z,et al.,2002.The relationship between water vapor transport features of Tibetan Plateau-monsoon “large trian-
gle” affecting region and drought-flood abnormality of China[ J].Acta Meteorol Sin,60(3) :257-266.(in Chinese).

Xu X D,Guo J B,Koike T,et al.,2012.“ downstream effect” of winter snow cover over the eastern Tibetan Plateau on climate anomalies in East Asia
[J].J Meteor Soc Japan,90C;113-130.doi; 10. 2151/jmsj.2012-c08.

Yang J,Bao Q,Wang B,et al.,2017.Characterizing two types of transient intraseasonal oscillations in the eastern Tibetan Plateau summer rainfall[ J].

11



XEBEFI’ 20241 masE B

Climate Dyn,48(5/6) :1749-1768.doi; 10. 1007/500382-016-3170-z.

[H 3, SR e g | 5 S, 2010, 75 5 i 5 b 2% G A9 1 A kB [T ] A B B ,40(7) :923-932. Yang K,Guo X F,Wu B Y,2010.Recent
trends in surface sensible heat flux on the Tibetan Plateau[ J].Sci China,40(7) :923-932.(in Chinese).

Rk, 1998 2 2 4E RR IV T 25 A5 AL X R WM I B9 52w [T ] . %244k ,56(5) : 116-123.  Yang Q M, 1998.The influence of the variations of snow
cover in Eurasia for half years winter on the circulations over the East Asia[ J].Acta Meteorol Sin,56(5) :116-123.(in Chinese).

Yang S,Xu L Z,1994.Linkage between Eurasian winter snow cover and regional Chinese summer rainfall[ J].Int J Climatol, 14 (7) ;:739-750.doi
10. 1002/joc.3370140704.

Yang S Y,Li T,2017.Causes of intraseasonal diabatic heating variability over and near the Tibetan Plateau in boreal summer[ J].Clim Dyn,49(7/8) :
2385-2406.doi: 10. 1007/500382-016-3463-2.

BAERE, B AL, 1992 /KW 55 3 (Y SR BN B A 4 28 KU R i AE FH L] R R 2 22 4 ( AR BH 2 i) ,28(2) :326-335. Yang X Q, Huang
S S,1992.Climatic effects of Eurasian snow cover and their impact on the formation of winter monsoon circulation[ J].J Nanjing Univ Nat Sci,28
(2):326-335.(in Chinese) .

W75 0, SR, 5 HN 2, 2019, 7 588 25 Jo R AU IR B LR i i B et JR [ 9] R BR324 31 ,42(5) :641-651. Yao X P,Zhang S,Yan L Z,2019.Re-
search progress on the atmospheric heat source over the Tibetan Plateau and its influence[ J].Trans Atmos Sci,42(5) :641-651.doi: 10. 13878/j.
cnki.dgkxxb.20181227001.(in Chinese) .

A IE, A, 1979. 5 S R A 42 [ M dua B2z kA, Ye D Z,Gao Y X, 1979.Meteorology of the Tibetan Plateau Plateau[ M ].Beijing ;
Science Press. (in Chinese) .

WELIE, 2 DU 4E R, 1957 P45 e I B I B I A 3 25 A R IR R UM PR P [ T ] U544, 28(2) 1 108-121. Ye D Z,Luo S W, Zhu
B Z,1957.The wind structure and heat balance in the lower troposphere over Tibetan Plateau and its surrounding[ J].Acta Meteorol Sinica,28(2) :
108-121.(in Chinese) .

Yeh T C, 1950. The circulation of the high troposphere over China in the winter of 1945—1946 [ J]. Tellus, 2 ( 3): 173-183. doi; 10. 3402/
tellusa.v2i3. 8548.

You Q L,Kang S C,Ren G Y et al.,2011.0bserved changes in snow depth and number of snow days in the eastern and central Tibetan Plateau[ J].
Clim Res,46(2) :171-183.doi: 10. 3354/cr00985.

You Q L,MinJ Z,Kang S C,2016.Rapid warming in the Tibetan Plateau from observations and CMIP5 models in recent decades[ J].Int J Climatol,36
(6) :2660-2670.doi; 10. 1002/joc.4520.

You Q L,Wu T,Shen L C,et al.,2020.Review of snow cover variation over the Tibetan Plateau and its influence on the broad climate system[ J].Earth
Sci Rev,201:103043.doi: 10. 1016/j.earscirev.2019. 103043.

Zhang F,Ren H,Miao L J,et al.,2019.Simulation of daily precipitation from CMIP5 in the Qinghai-Tibet plateau[ J].SOLA ,15:68-74.doi;10. 2151/
s0la.2019-014.

Zhang G Q,Xie HJ,Yao T D,et al.,2012.Snow cover dynamics of four lake basins over Tibetan Plateau using time series MODIS data(2001—2010)
[J].Water Resour Res,48(10) :2012WR011971.doi:10. 1029/2012wr011971.

Zhang L L,Su F G, Yang D Q,et al.,2013.Discharge regime and simulation for the upstream of major rivers over Tibetan Plateau[ J].J Geophys Res
Atmos,118(15) :8500-8518.doi: 10. 1002/jgrd.50665.

Zhang P F,Li G P,Fu X, et al.,2014.Clustering of Tibetan Plateau vortices by 10—30 day intraseasonal oscillation[ J].Mon Wea Rev,142(1) :290-
300.doi;: 10. 1175/mwr-d-13-00137. 1.

Zhang R N,Zhang R H,Zuo Z Y,2017.Impact of Eurasian spring snow decrement on East Asian summer precipitation[ J].J Climate,30(9) :3421-
3437.doi; 10. 1175/jcli-d-16-0214. 1.

SRIGR , B 1 5 L2001 75 56 JEURL S5 00 I 9 B 2 KU ) 11912 W B B 9 [ T ] R AURFS%,25(3) :372-390. Zhang S L, Tao S Y,2001.The influ-
ences of snow cover over the Tibetan Plateau on Asian summer monsoon| J|.Chin J Atmos Sci,25(3) :372-390.(in Chinese) .

Zhang T J, 2005. Influence of the seasonal snow cover on the ground thermal regime: an overview [ J]. Rev Geophys, 43 ( 4): RG4002. doi:
10. 1029/2004RG000157.

SRIEZE BB ET L 2014 RO K Bl FR S A0 A S R0 43 [T . vk )%+ ,36(3) :481-490. Zhang T J,Zhong X Y,2014.Classification and regional-
ization of the seasonal snow cover across the Eurasian Continent [ J].J Glaciol Geocryol, 36 ( 3): 481-490. doi; 10. 7522/j. issn. 1000-
0240. 2014. 0058. (in Chinese) .

Zhang Y ,Li J,2016.Impact of moisture divergence on systematic errors in precipitation around the Tibetan Plateau in a general circulation model[ J].
Clim Dyn,47(9/10) :2923-2934.doi; 10. 1007/500382-016-3005-y.

Zhang Y S,Li T,Wang B,2004.Decadal change of the spring snow depth over the Tibetan Plateau : the associated circulation and influence on the East
Asian summer monsoon|[ J|.J Climate,17(14) :2780-2793.doi;:10. 1175/1520-0442(2004)017<2780 :dcotss>2. 0.co;2.

Zhang Y ,Zou T,Xue Y K,2019.An arctic-Tibetan connection on subseasonal to seasonal time scale[ J].Geophys Res Lett,46(5) ;2790-2799.doi:
10. 1029/2018g1081476.

BT, BRI ), 2001. 35 454 1 G 25 J50 K SR S B4 GF 3 5 P Sk 9 36 R [ 0] P BHSE D 1,31(4) :327-332. Zhao P, Chen L X,2001.
Climatic features of atmospheric heat source/sink over the Qinghai-Xizang Plateau in 35 years and its relation to rainfall in China [ J].Sci China,

31(4):327-332.doi: 10. 3969/].issn.1674-7240. 2001. 04. 009. (in Chinese) .

12



o

¥

ZEICHE S T I R I S 9 T P AR A R T

i

Ly

Zhao P,Zhou Z J,Liu J P,2007.Variability of Tibetan spring snow and its associations with the hemispheric extratropical circulation and East Asian
summer monsoon rainfall ;an observational investigation[ J].J Climate,20( 15) :3942-3955.doi;10. 1175/jcli4205. 1.

KR 4 A R L B A L 45,2000 75 56 AR 0 A [ BT R U I M [T ] RSB ,24(6) :761-774. Zheng Y Q,Qian Y F,Miao M Q, et
al.,2000.Effect of the Tibetan Plateau snow cover on China summer monsoon climate[ J|.Chin J Atmos Sci,24(6) :761-774.(in Chinese) .

JEI S A 4236 L 731 W], 2000. 3 580 = R LR E R G IRITRE R 5 Z R KK R [T] 9 st KR % B, 23(1) :93-100.  Zhou B, He J
H, Xu H M,2000.LFO characteristics of meteorological elements over Tibetan Plateau and the relations with regional summer rainfall[ J].J Nanjing
Inst Meteor,23( 1) :93-100.doi: 10. 13878/j.cnki.dqkxxb.2000. 01. 015.(in Chinese) .

J 75 W, B PR H 45, 2009, 7 58 5 SRR 0 AR TR AL 2P BR A R OF 2 [T ] A B R (U ERBE24 ) .39 (11) £ 1473-1486. Zhou X T, Zhao
P,Chen J M, et al.,2009.Impacts of thermodynamic processes over the Plateau on the Northern Hemispheric climate[ J].Sci Sin Terrae,39(11) ;
1473-1486.doi: 10. 1007/511430-009-0194-9. (in Chinese) .

R, 20203 Tl 2R E S IR R W o] PR MEPEAL [T]. KA B 244k ,43 (1) :193-200.  Zhu Y J,2020.An assessment of predictability
through state-of-the-art global ensemble forecast system [ J].Trans Atmos Sci, 43 (1) ;:193-200.doi: 10. 13878/j.cnki.dqkxxb.20191101013. (in
Chinese) .

SRR, TR, R 3, 2011, 1979—2004 4F H [ KB v L X A5 2 K K I A AR BR S PR AE B 5 BRI K B AR S 6 R [T ] o E R4 (R R
) ,41(11) :1688-1696. Zuo Z Y,Zhang R H,Wu B Y,2011.Inter-decadal variations of springtime rainfall over Southern China mainland for
1979—2004 and its relationshio with Eurasian snow[ J].Sci Sin Terrae,41(11) ;1688-1696.doi; 10. 1007/s11430-011-4337-4.(in Chinese) .

Intraseasonal variability of Tibetan Plateau snow cover and its influence
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This paper reviews recent progresses in the study on intraseasonal variability of Tibetan Plateau snow cover
(TPSC) and its influence.TPSC is unstable and frequently in short duration.Such unique characteristics may lead
to fast variation in TPSC within a seasonal period.Surface air temperature ( SAT) and precipitation are factors
governing TPSC variation on the intraseasonal time scale.The direct relationships of TPSC with SAT and precipi-
tation are the result of intraseasonal variation in regional atmospheric circulation. The intraseasonal variation of
TPSC is also related to the large-scale atmospheric circulation.The Madden-Julian Oscillation,the Arctic Oscilla-
tion and the North Atlantic Oscillation can explain some of the intraseasonal variability of TPSC.The atmospheric
response to intraseasonal variability of TPSC is rapidly through snow-albedo effect.The intraseasonal variability of
TPSC influences regional and downstream atmospheres, which leads to changes in East Asian trough and westerly
jet.Such variations of atmosphere result from anomalous thermal advection from the Tibetan Plateau forced by
TPSC.Due to the significant influence of intraseasonal variability of TPSC,better TPSC initialization and forecast

can improve subseasonal forecast.

land-atmosphere interaction; Tibetan Plateau; snow cover; intraseasonal variation of atmosphere;

subseasonal forecast
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