—t

10 www.kjdb.org NS4 2020,38(17)

= WRE  B3F Tz
AE AR RN SMIBL R, B REH

%ﬁ‘: 1 7%|<r4 12,3

L 22 POR2E AR TR S )12 e , DU O S 5 A ) 2 8 P o v 920558, 22 M 730000
2. 2R RAREEBE 22 730000
3. I FOIRP T2EBE AR . A GBS TREARE , B 1% 5% 1015

ot

WE TR EROITHEERE AR B R Z — , Je2H U ok 55 70 Ll oK1 BB 2 ORI,
[F] 10 2 M R AR 0 T2 g o AT R 23 A7 A AR TR Z R WAL 4 BR IR K SCHR 3R (A2 25
R AUE AL LA LA B AR R e S L DOK S R P Iy A A ., mILHE S
I Bl K 2 S8 R Sk K IR 2 1 2 2R 5, PR 0 i 75 T B TR 5 DX AR T K R 235 Bk~ 0t
FT , P AR PG B T 5 DX B PR AR R A AR A e e 3 ) el b 2 s Bk~ 5 A £
PRI BRI K GRS o AT A WS SO i -5 ORI LA 2 B Bk Y
Bl mriy SRR, DL 26 2 RE SRR U PR R, ib 9 K 1“2 B B R
SR UL SE AR S AR S LR H X AR S 23 OIS T BaL S5 BF AU | 1 JR
SRR T e il BRI . S T RTPIAN T B R R T R 2 Y i R 2 R
Z e RS A I 2 AR B SO IR B K BRI R R R TRz —, M T RS
A WFFE AR Bt B , 45 1 T I A Dk A LK R — 2B 5T 7 1) o

KR RS KTTG I s Al RS B 5 THE

RS RO I TG BRI TT R B4R AT 174 710 fErbs 4 B 1 I, U 3252 35 AR A1 fE
(g Bk i 2 B T BT G (18] 1) o BTl T Hm S SCHRIK SO , X DX R = — il v o 75 M A 2
SRR R RE S A RIVE R RANERERE  RERARZMZ MY, e EEIE R X, 3
RAETEIARAE , O S BR PG 1 OB N SR E AR ST, () It 2 P B 3% 22 AL Rl

WS H 1 : 2020-05-06; & 71 H 1 :2020-07-16

BEGTH 8 RS K L TH(2019Q0ZKK020611) 5 8158 H SARR = 3k 4 f g0 H (41931179) 5 Hh e iy R IR ARl 55 2 £ 35
(1zujbky—-2020-pd11)

VERE Iy BT B, RS 05 1] S KA 52 v UK ) 0 7 27 Sz sl R R D B XD (55) 9¢ F Bl va TR SRR 5 /K SCRIK B8, o7 {
i :huangn@lzu.edu.cn

USR8, 2507 8 IR RS 2 P ——FR S o A i 4 AL R 2 B B 22 RIS ], B 41, 2020, 38(17): 10-22; doi:
10.3981/j.issn.1000-7857.2020.17.001



—t

R 548 2020,38(17)

www.kjdb.org 11

Hh ] AT ) K IRAN AT Al 42K 1/6
AN BT K B2k A RS K . B ANE 7R
BRI i HAT 23 6] 3 A AN K S R 2 AR
G B AL JEHR MR S 2R A I X T TR

|

1

&
o

‘ ‘ A

P :
‘ | I | [[[5» THIETTE LG
TR AKRKGRSE Ok LR S AR EE RS O MERE
IR ABEKRE KR EEHRE OXLRE

FRXCERI , I IX A SIS R A5 51 RN
A HEK U S A AR KES, A
TR R B R R Bk, T EL AT RE M A SR
A2 A

HiEHES

B SRR T S v E B A

BT R o P, M A R A —— T
T BRI b VA S BLBE N R R L AL
VB X T T K24 300 km, AR K 2.28 5 km?,
MEARAE 4200 m DL B S B R R G 3 2
B H IR A 45 14 )3 HE 4R 5000 m D) F
Ly Jir 28 25 1) LA 2 AR R T A7 7 1Y [ 25 K i 1 24
A 1440 m™ DA A I A BT I
SR R B 1Y) 49% , X BT 30K 9 R T RS T
RAVHEAYE R o [FE, 12 X 32 o
Atk TG 2 Ak A AR A 0 RURR IR B 2 )5 3l X
Z—o BEESMRARRE , Al 12 AT 2 Ok R 22 1 ¢
T N1 BUSAE AT Al S5 A2 I I 25 o0 A LA
FEAVE T, L FE S5 /0% TN L AR b |l S 42
2RSS AR ARG = TE
K™, WF5T 3 AR B s R & T e
(BEEI e R DI N/ U N iy, ¥k S ER e i - s
SO RURE R AR AR T, I T IR 2= K
PR B[R 57 A R AR B K R E
M), 36 i X vk R 46 B SE T R IR S 4
53 Bk, X DX 3K IR A 5 D) REAA B T EE R
Ay #5 T) 95 IX AR S TR 3 AR v AR

B O R R B RV BEA B A 5 I T X 4 T
T AT B TS MO TR B /K B P ke A
ASFR TR I 55 B B PRI, A RS AR TR /K
URBUR , TEREF 5 B1 73 PE A K BT 5 Y ZE Ak
BT AR SR TR A2 B 2 AR, RIS N
1A I XY A AR B, 2 iy T IR R B2
HoAb B A2 PR BT BB T 2 M Tk A
7 B LN A A PR AR O B B AR [l A IETE
Sl P 5 T A A PR TR ME DA ARR ] R A
PR, YRR DA AR A1 A I 23 A8 A e AT RO e A=
SR TR ETEE

SEHEHSL X2 T AR PR A2, H
FANFALEM 235 RUE [ 52 3 B A A 2 S A
IR TS B 20 A1 A T B2 32 2047 3 Rl : i i WL
T2 RS, LA K i i A A i B AR 5 K SR A
AR, BITERE S T R T HE 3R T A5 B
L AR X DX S5 A B s e LAt
frE il o i LI A D0 52 BB SR ol E 1Y
2 A EAE WL A0 2R S HOE AT K
F9 [ A0 S IR0 o ke R 3o A IR A2 ol A D R
il o R R 2 1) e S 5 ) L DX, ORI e ) £ JE X



—t

12 www.kjdb.org

RS S48 2020,38(17)

PIARERBEA XA R 0 A 15 B0 o 288 S S 9 7 7%
AL s AR DN (H 52 22 P MR B
S WA ARARAE [ S, LR 2 o3 B TO ki R B A
A L DXORSCE R K

AT, 8 3 45 A 40 B AR 5 /K SCHY Wy B i
i, BT RS ST HE i = AR A OF
g A5 388 SR S T T YR A R TR AR T A e 25
AR PR A A ] FE DX K8 5 W) 122 U )
KJEHaS . XBEETE R KR iR S5 R
FHEAR A5 RE 7 i (R0, DA K X3 — 55 A — it
M55 Z i BEHLIE 22 RO S5 R e )
A S AR A e I s s A A R A s
AERY AR EAE T Yy BERL B BT, 7T LASE 35 H AT
A I T B AN A AR R A [a] W 00 B A )
G nag gy RARRE I AE AR VKRR Y
Rl 5 N, 56 3 DR R PELRL 2 R AR &R 5 4 i ]
TRERNX BT SRS EATT S, BT &
TR DX ) AR A1 B 25 JE AR, SR AR S
JK G IR AR Bl 285 M AR 27 DAL R Al K BT R
PR B LA U A R 4 A R Al X T B X
oK GTIREAT AL IO, 32 Rk B R AP RT
KRBTV 5 o] SRyt — D4R i AR SE K BEIR A A
FE I sE o A RS K 2K BTIR, S2 8 2 At
K SRR B PRk T R AR K TR S

T oA A R 2 R 2% [ AR 7
LR B H— B i R R S R A
P T 5 A 1R /N | e R LA e 1 R B
P, S ECLUURE DR ST 28 S0 s
fib o T M S i e g R T R H B A, F =
Je FHAR TR /N K AR OREZEL RS, B 5 Bl Xt A2 DA T
AR B FR U 12, T 522 k28 36 AR 1) o A1 JE
Ao [RIE, XU Bl 7 A A RS A S T
A5 R B 7K 23408 R 0 2 2 M RR S Af Y — ol R
27 H= TR ROS RS A BRI .
WU BET , 25 84 S e A e B S WA AR S Rl AL 1Y)
FENER . RSB N, I R A5 A
EN AR AT U A 1R T DO A AL
WFFEARXT R 5835 , DA SC 32 2 21 i 3

1 RREREMAE S B0

JRUIR 5 2 i XU 2o I A 2 KU, B A
Py L b 1) TR A ST M T [ T2 S S B T
LA PAH R AE Bl o KRS & SR T B M
() e FEEEHLH] , 0 E RS JE HE R 2 M BRR) =7 UL
HHU0 B9 Hanesiak 55 36 T 10 52 A0 A% M s X 19 20
ANGE LI il ) ) B s S A, R R 1953—
2002 4= 5 4 W 25 S5 1 FF 22 B[] 4 500~600 h/a, i
SR B ] 1 6%~T% , o Hh B v AT 3 1R W 25 1 3
AI IR 259" 16 H AR I Al b X, 435 Bt KUk
T} () 25 3 A A R TR] A 17310 VRN —Fh e i 26
JEE R e A L XA A Y A SR II G , KU X H
SRIREE ML 25 s AR AN AT /N, He— X
W B 19 R HE R ELREARAE ULRE , g T4k
AR PRI AR N i, 20124 12 7, B4
K 55 T 3 XUV, B G 30 el o N K T 0 1% 2 e 4

FOR A MR R AN ) o3 A, RO
Y 5 AR A E AR E B R AR H = U
A 1 R HRT A0 A e T B b K i o T A O L
i vy FE R T A |l X UR K R E T A, X T
TR SCAE ARV e Ak o A DA 2 G E 2

IR 5 5% R 1) Ef 2 A7 A8 Ak B A E 0 AR
FH o DRI S 3o 2 475 7 30T 1 3 T A AN I S s il
1Y BK#% 12 8] (drifting snow BY, saltation ) , 1 i i Vit 7
IR 1) Al K B 2 fn a1 B 8 32 3l (blowing snow BX,
suspension) o KUK 5 2 BT 43 A A8 fb 11 G B oo 72
Z— e FE I X, Ty S BN RS E 50 A (A
Ly DCRR S I 23 S Jo M o, UL (A AR 5 43 A1 9 T
TN AR A g PR

H i OC T R S B 0t 5 32207 L 43 5 9 0
DU RSB ABE AL, rb S UL 5L Sy B 47 SO 00 R X
i S5

TESEF LI 7 18] = 22 A rh e PR R RN v 26 B T
o BIANTERL b , 1982 £F Schmidt™ X B B 1 KUK
TEAT TR, ARAT T RS S ] e U ROk
JE KR BE AR, 43 B T SR RLAR 43 A1 DA SRR
TR TR SRR T S R R AL 45 T U T



—t

NS48 2020,38(17)

www.kjdb.org 13

15 S i RIS I £ 5 R XU 119 5C 3% s Mahesh 25
5 R A2 3 (South Pole Station )W & 4745 17 XK
TR AR IR E R R BRI, H a5 Rk
W R S5 e A AR 240 173, IR T2 R FE -3
400 mm H i K{H ] GEHE 1 1000 mm ; Sturm 2558
I 000 £ R AT R B M 3 4~ 44 2= 1 36 IR S i
P, A5 TSl S G Z 8] e S C R

TE RS L™ 10 s 26 B2 L K [ R E A T
— R W B AU A i an , g K2y 5
R L BR 5 23 [ R A 058 G Y Gordon /NATE
I RBAT T — FR IR 1Y T AP S50 W, 3145
TERAIEIR BRI R AR R SR s A
IR R 22 B PRV KR T B A0 SIS U I A 3] 1 XU =
(1% o £ AU B SR e LA S BRA% 2 1 B 5 FL U SAE SN
ERMPERIIGFEE T 10 m &AL,
T T 2007 4F- 10 H £ 2008 4F- 4 A 111 (1 WU I3 =
F AR G GRS R ) R BRI RE B TR R
I, 25 SRR ] S b LI 1 XU 5 ] e 2 T
H S5 R B IR, [F]A , Doorschot 4 5R
T Fit b B RS 5 5 OF 5L 0 (Institute for
Snow and Avalanche Research) [ W 3 45 1T 25
KL ERFS (11 S5 20 B8 PRGN BRF i i, JF R4 T 1
ISR IR LV

S AP LI AATARAT T8 — T XU 5 258
PEiE T TR 2% A SR IG AL, SR 17T 7 0
W EAG 25 AN P42 31 HL 32 P15 DR 38 52 ) K 1
WA, PRI o — 7 1, 28 N KU 2 36 R T
PREPRZR W S 3o 5 HC Al PR R A MR O 2R T4
Ao B AR , a0 H A28 0 JE R IR 5T
B 19 Nishimura 555 T 0 =56 114045 (SPC)
TE B A1 A 5 D0 BR A% 55 RE AR AR 43 A e i
SR T TR, RIS T DR T AT
AR, AR IR AT 1 R R S 3 I XL
W ) JXUTIR) S5 3 2 B IR XU it A7, B 2R A
AR A, Kikuchi™58 i KU 5258 3845 T
MR AL T 28 s SRR R, R KRS 1
BT 123 S 3l g 2R B2 A DX P 484 DR T K 5
Maeno %57 AR i XU il i 1 XU 25 0 7 o
RLARIAR R EE BRFS L A A4 LA S HL AT 5 Su-

giura AU T XU XU 25 S 56 U 1 25 5 K T
(AR FH A 78 0 DA R B0 8 XU BR A 3 2 1 e o
B, o WK 25 BRES 32 Bl 1 BOE AL B 4t T IR A
Clifton 5558 3o KU KUK =5 52 56 3645 T U BRFS
i I I R, 14 1245 - T SNOWPACK A5
R rf T XU S5 Y 0 5 2012 48, 2% M R 2
T AT BRI T 22 M K 2 22 Dy e B0 5 XU RN 13 SR
L RIRE PR T M 3R DL R % 3 T g KUk 25
IR RAS T A IR o A S R TR
B LR T 3 S — B 1) s 1 TH 25 2 ] ) 22
5t 5 Gromke S5 PFE IR UL XU Hh #E 4T 1 AH I ) XLIR
AL, A T IR R R S I 3 b e S
1224k

AR S 35 AR AR KRR B L3R 1 AT T XUk
R ) LR RN R i AR AL SR T T3
S ST F AR A BR ], R TOW ) A BR A% iz S AL B
R FLszma R AT SR ME LIRS o filn, JLT-r A %
S AR S T 43 PR M 3% v vk B S k2 B
UK 114 23 vl R A5 TG T DS B R AR AR A

20 t22 80 AE AT 46 , B A 1153 i A4 5l g 2
THEMLEAR Y K WSS 5 34 UL 512 565 117)
FE AL BB R T ) & 8 1R 2203 1a - PIAR TR
PR BN 7723108, 256 IR ST 36 R EF AU, X6 AU
AT TEEBBE T,

PANUNE R Q(E X 1 E 5 NI 2 S L N
— U S — PP RE IR I AR, 5 S R A 25
SRS AR AT S XU S 52 Bl 0 U 1A
(BR AL = BR L) B 5 5y — S8 B =5 R0 A Ay [ 44 ot
A, 38 B URLAE T S N IR 3s S0, FRZ R XU BR
R 1z gl iy JORs 0 (R —FAE B H OB

X T RS (R RUARAEE Y | o T AR %A oA
T TG 5 TR S R (i S T AR R A
AN, RIAE R I R S s b e v R 4% T
ZEM . Uematsu %3 T = 4 i Ul A ks 3
O R, R B 25 R =5 Uk W DR S B, ST T — A
= HER R TR ST T A ) Hi I 0 XUk =5 sk
T 5 Déry SFPUHENT T — B BB SR DR
KPR AR, O Tz A o T gk
221 T K SO A 5 ff =2 R



—t

14 www.kjdb.org

RS S48 2020,38(17)

Bintanja™""/E 2000 4 2 A7 £ X KUK T T K&
WESE B, RS 55 KA it =2 (8] A AR T 5 55
T R T B R ) R AR RS T BT
S TR SR B R TR AR X KU 1o 7
(IS, S BT T AR IR - BE 58 i s e L R o
& S5 R0 it U R BELJE AR o S A Sfe JXUR 5 g A
AR AL — 28 2 | Lehning 2593 Ty FE 9 HT
%R T E 2L R S o 72 0H5E T 2 40P
() R YOG L 5 Vionnet P i KA 52 W
G REAL BFSY T =5 b 7 v 1) RS R T 3R
=%, 0 H B R T BB T R

R S5 (4 B A ABE AL R R T AT T X
WO 3k AR SR, PN AR AT T K UK 5 - AIE £ O
GIHT T 2250 R 2R R s, Ry XA Y
B A AR AL T IR ST AL (R XU 5 3L
DA A AR 5 S T AR ORL VR B BOR H B B B i
PRER BEE 1T AR TR R R AR 30 R AR ME T 4
PR P AR S B 5 [ B RO 18 T v 3R A5 kL 1 12

B B L RAIURE 5 5 2 (6] A AR AR R, TR A
FERE i o T KLz SR K HE S PR T A4 AR ELAE
Ao R TR XU 5 T Bl A J e A ) O B, T %t T
WK FE R BiiA BRI R BE L
AE A DR 3 7 , Bk T ORI 38 B AR i KU R
Foiz sl AT B, o X R A% (A% )iz s LB
WrgEse it 1 alfg.

IR F) BT — 37 Ak 1Y) A R i 2 KL b iz
S ST ST 1, AR Bagnold XF 4532 VDRI )
ARSI 73ISR o A v =S s s AR iz Bk
W N3G BRI . SR R
WA RN Oy B 2, ERASE TR AR S SRS
PR AIAHELAE T S50RE 912 3y b 3500k XU 48 1E
SR AR, Horbaz g ok 500 e MR VR B B Bl
P 05 A% R A LD 9 245 5l ) R AL L B A
T VR TR FE R o A T R a1z 1) B R AL,
T HNE Y ez Fp IR T K s TR A R

BET RIS B HORL 38 15 77 125 A4 XU 5 R A A

WAL
U U@
THeg '
7% Al i
T 1<
: RN f=¥:4
1 }t*\/\
%%E ——————————— gﬁ?iﬁ&j—f—\%ﬂ;ﬁ—————
. yifhk X, 4 y
BEE o 4 f\‘_* * Py /
El ¥ X x o F gmms Yx WB * ******‘
El2 KREF iR E

XD I H F B TR NI R T i — 4k ai
T HEREAY . Doorschot &1L T WOk 1) 1z 3 7 FE DT
FE T UKL PE XS BRAS 2 1052 0, 4R 75 T AR S iy /K-
iz, I HR s R 7 W & i A P R A
AR FH HE B (R 2K 5 Nemoto SEE T — 4k K
SR | BN WA iUl €= B e VAN L L BT
BT R B U 2 P Z R AR i R R T
By 2EIents R PRAGRE ORI DL R ORL X
W7 B E S A AR T U & e A AR s
B S AR T JLAR R T IBURLIE I 1) = 4 XU =5 B
RIS HEAL K, Groot ZP413E F iR B UL 5 H A%

Y HORL B ER 50 B T i T 52 N A R
B, A3 XU U A ] AR (g AR R v
KX K7 I8 TEATE RIS AR 5 J& 2R I RLAS
JEAB IE AL RURI NS K7 1 S A T, TR i R BB SE
R E B P IS R A RS . MR
ST AT IOA 3 o K b AR AU SR A T 0 i R 1) i U
HFZ IR AR B H AL TR BT T SRRy
=HEia B SR S A o e K A TR AR~
PRANELATE I, AR e R v [ i 2% 18 552 Y T2k
I8 P AL TR EE 1 i R A R N
RS RS R R R R T 5 AR — B



—t

R 548 2020,38(17)

www.kjdb.org 15

HAT 5 G M ) AR S (181 3) , I e SHUAHTE] 47 1)
RS Vi 2% R s v RS 5 LA v R A Y e
P BRI AN T T B — = S L e B2 31
R AL G, AL R R A AT T A
TRRFRSE Lo T WE AR R B ZIIR

E3 K&

(2018 4F- Adam Reaburn (145 T B.C. Peace)

2 MREFE

T TR AR SRR A B A OKZE
SO ML R, FHAE Y ] B A Bl 2 0 P AR A s <
JERBEIN . R KR 5T 9 e 8 T 5 1 7t
ARV, T L 2058 R 5 1 T O 2 R
WO A8 ) X6 25 T S5 g VA5 R . B4, Pome-
roy SFTIE T B IS BRI (PBSM) 19 IF 58 45 - 3%
N & K R A R 3 1 TH AR ik B AR R i 1Y)
449~T4% ; Déry ZEPOR LM F2 B, i # 1979—1993
AP ()41 2 KUK 5 THAR RN T T4 R 29 mm
K Y it (F R BUK REE ) , 5 RS S
17%~20% ; Strasser SE5I7E U1 75 Fp 0 i oas B R A
(AR 2 B, L T L 3 14 JRy 350 b DX 46 2 T4 e o
#1000 mm K i, 18 B A RS AW
70% , Ho 2 KRS FHE

KRS FHE I WFFE R B A, Dyunin™/7E 1959
AR ST MUK T A S HE Z W5 TR T KR S THE
T8 3 Thorpe 55243 = XUJT] S 56 45 S ARAS T A K
fn I FHAE DR ST T THE R SRR, 28R

R B2 3 B D R KU 22 ] 19 1 B AR L 1A U
S — ML A T2 PR 3R 1 DG TR R
k2, H TR S THE R 058 AR L T2 =
Schmidt™"8f — Y it 45 T KUK Y THAE AR
JEHZG T KR St 1 SR A S 28 SRR A
XF T UK T R AN DR ZS 5 Pomeroy 25 45 Schmidt 75
1982 45 9 VLI B 4 5 A O WL I A5 39 o 3l ik 32
SN I Yy I i A
23 S B R KR A DG 1) XU T T 3 58 0 27
2009 4, Wever 5 5 7 25 AR IR AU Hh R4S 1 iz
B HRLTHAE AR,

H1 T ZRLI THE G BRI I R OKIR, i
A5 J) [T P 355 0050 B A I T S 3 I, 0 {1y 3 B R A
RN E 2B R BR T TR THAE |, 3X Bk Ry R THE 1Y
TR o TE S BEN sE IR AR Z R R 5K
TA R ORI P85 2 v 1 30 b 3R BRAS )22 0 FE Ak T 1w
FLRZS , PR BRES 2 1 KU 5 T 1T DL Z )5 9%
7 — BB WL LA K 2 27 B2 7 IF 5 14T BA 1 5 (AT
OISR TR RN K s AL E R L Bk
J2 I BE AN 2 3k B AR R 45 BR A J2 1 XUk 5 T4
AR SR KA, O RS J2 1 T4 S R AN ] 220
PRI, 87 AIF 5 I A T B 20 59 B 14 i ¥t 320 5 2
SYE R B, T K e A S B R R
PR as SORBE R84 ISR T KU AR Y B AR
FHBLAN LA B it 3 x5 KU T A8 5 R 52 w7, 3
TSR R THAE AR U i BE AR SR A B
DR S A 1 - X AR AR [ ) g 00 T R T AR AL
Jof 5 | AR P >4 b 315 R RO BB 1 A8 A A S A5 45 U
4 25 1y 7 BEBH RGHE A 0.3 mi/s BF, AN [R) 3 3 5 B
TL T AL T AR TH A AR B o ] 79 22 4

Y0 R AR R 4 211 258.15 K(=15°C) , %)
U R JEE 2R AR 4l Wever 25 0 45 %) 25 1§80 B G
egnth o PR 49 EIRA L T B i AR T A
S ERTTR TV S Y U RR F AN 82 P Gl T B S
(mean ice crystal , MIC) Bifijii i 7K V- (19 22 4k , 3 HL P
PP it T S A S i B T AR T R R LA
AR Y2 rh R B AR AT . R, P2
UK TR A TR RO AT AR, SRIERY J2 0K
A THAE R P



—t

16 www kjdb.org R S48 2020,38(17)
5 = A 57 SN 555, AT (750 5 1
B TR, 052 B N  J E]  EZRFTR , UK T (R
G s - 403 SR TR TR R ) L T RS 1 1R
3 (14 L AT ) Mo B e ERRRACT T, SoB FHE 4
Sl o5 io s 20 A3 BT LA B A S 5 6 P AL G, PR
R AP e e SN 510 I3 IR 5 3 T L e — A 4 52 1 7
S RO SahN b R
L 15 25t T RS T A e AR v AR T i 1 35
SO w0 s w0 B, W AKCE AN 1.0 R LS, B IR T L

Hi /s
63 I N i T o Ol N ER VATET D A =B ey S i T D ey

M 4 BT LA H RO f) T A AR T 4
B K, B e S SR A 8N, (T4 5 B0
SR B AR, el 5 TR R/ ) B 4 T R
R B R R B — R AR o i K-
O i, RV 35 mp AR i At (9 45, P LA i Ui
T T AR A AR R R N 0, 3% EEE
FERLIHAE = HE IR 3 Joik 1] g b iz , = U
A JEE AR PRk B AR A0 T ek A KU S T AR A5 R o SR
1113, 24 it YL K-S O B, BT LA KU 5 742 ]
PARFEEAGAE (1 A 1, R WK o 1] v AL ) i 7 IO
O AT DA S i AW T 8 G SR, (A XL
W THE R AEFE— AR RE 1R

MNIET 4 e Pl T LAt B7 i R T T R
i AL KV A3 RT3 K, TP 227 D ot T R I
1113 it 3 i L 7K P 38 R T/ , 2 P M i i 3 6 2
A DA e S i 5 (H S i TR 2 T

95

« - = = Initial RH profile
90 —_—t=ls
—_—t=2s

9 85 | e [ =38
=y —_—t=5s

80 14 £
% . —t=10s
E 75 1=30's
=
% 70 |

65

60

55

0.0 0.1 0.2 0.3 0.4 0.5
P E/m
(a) TL=1.0

BT T BRAS R A 0] DL 2E AT TH
38

MNP S | RV B A KR T T e i R &
A, 2 SRR R A R R A IR B — N RE Y
R BIRFATR IR B R E LE I 46 IR
BERERAT AR BA IR B AN, XL i W 5=
DR 5 T4 BT AR 6 A DN o DR Ok i O 0 5
JERYBRAS M R n] DU 2 g A7 T4 id e L (H
H T B B A I B o B T s/ , DR ER
TR P BT OK i TR BOR LR FRLE N

K6 25 T AN [l WA 98 B2 T, 5 mm i JBE A3
P 853t R i P ) ) AR A PR A i I 54 B A 1.5 I
P2 L L BE I (B A8 . R LA i AL
P8 L B8 7 XU 5 A Tt T e, R 2424 0.5°C,
I HARPOA B — MR RS i T BEBOR , e
I8 B AR AR B BT o ARG P& i 3 - 340308 S
JERER AL i R T LA Y W M R A TR AR R
R AR 2) — B D, SRS PRI 1] R, X —

95 —
- = = Initial RH profile
920 —_—t=ls
—t=2s
<5 85 —_—t=3g
fﬁ 30 —t=5s
) — t=10s
7 15k t=30s
juusg
= ¥ t=60s
B 70}
*®
65
60 |
55 !
0.0 0.1 0.2 03 0.4 0.5
B /m
(b) TL=2.0

PS5 TS5 AR R Ak i ] F) i 7



—t

NS48 2020,38(17)

www.kjdb.org 17

PRI AR —E RAR UL, TR A A
RS —E R ks KUK S I TR (B
T AR A AR /IS (B8 B XU A 0.3 m/s » T I 58 32 Ky
2.01F,5 mm & B0 B 1 P-4 B FEAR T £90.5 KD,
AT bk B X6 UG =55 - 5 o P 552 T S J 5

B2 RS THE R BB A BRI . Kk
T IR B E A2 B AR KRR SR
TP BLRE ) AHF- i

4282 Temperature profile of TL=1.5
—a— TL=0.5
258.1
v 258.0
pic|
¥ 2579 F
2578 F
2577 F
1 1 L 1 L 1 1
6 8 10 12 14 16 18 20
It [Fl/s
BI6 5 mm e B A0 B P42 I FEE BN ] 4 36 2
A7 P& g - 25 1L 5 2 B T 1] 19 3878 )
3 BT

R I3 A FRAE AT B T AR TP 55 i R e
B AN I 2100 06 43 A AR S 3o P B AR P43
Aii E— D HAS I ) ]ROBE B, AN 50 i il 5 e e
Wik — L5 DR T A0 (A . A BRRUEE SR
A AE AR ) oA T2 5 RAUE R
R AR 3 A AR 56 T A e RUBE X sl G 3 L
FPLE T, Bl —A sl — sk 1k, BE A
BIo) oA F2IE i B s B S BUN RS A2
TR AN XU 5 3o 5 R Y — Wz S [RDIE i,
02 F B AL A Y W90 T X e =5 DUAR 3 B0
NIRRT )06 43 A AR T 5 |k )RR R 40
AP TELAT, PRI SR b TP B3 5 L R R A XU
T HLRAT 5 2 4 1 BRARE LU DR SR A i LAl

XTI HIE T BT RIS, B e 4 3
Bergeron™'7E 1965 4F- 44 H 1) 51 % Hb T [ W 4o 2 1)
SF ML (seeder—feeder mechanism) . 1982 4F 8—9

H g 14 B iAWY 5285 % 1Y Browning 750
— RN LI, F5RAE 2 3T H2 1000 m i
R A W35 K, Choularton ZF* VX% B
L 0k SFHLT G I AZ 2 B B DURRBESE ,
25 R W SF AL 3 B b I J) B AR &5 AR K 5100 R
—DEERE, HF, KiEs 3 SFALTH S2
I DU R AT T RGPS, 40, Medi-
na PR TR 1 25 Sz s Wl T SFHLHIAE
T BAT R BT L A RS TR 5 Stoelinga 285! 7E H: H it
(4 L5 o SCHITE P A 7K R R AR 2 5 U AH B
YERB =9, IF 45 TP K 3 R R
BRI -5 I AR A F RGO =
/B SuN

[R5 R A AH BRI R s FAA 2R
5 RHE, T2 T S5 R 12 3060 Y iR &8 1Y
FRE DRI SR | I 25 AR5 /N 2 B E— 2D i 13X
FPASONE o 3 007 JH St 2 TR A T 0T % = R
(s, AH SC RO RF AR XT3 /D o B BRI S5 3 5 AR
5 0 1Y Lehning 25142008 4F 1 2 A SE Ut
REARHY , 25 T8 T it AT DT RRR B 52 . (H A
AU B AR 2B s, 78 S B g FH o B AR B i 4]
0, R B XUH 5 R B AT B A AR AR R TG 12 1o 1) 71
() (B ) 1) DURE AR B o PR32 B AU 7E SR i
FH v T B 8 S5 R A IR T e A S /N T AR T
UHE DURE A 488 K, 2011 4F 3% 8 58 /N 1K) Mot
S RS BE B K7 B8 3K 3l Alpine3 D, 45 S & B
15 A P R 4300 XU g 7 B 5 R A )
R & B LA DR . HS , Mou S 7E
2011 4F 3 19— 3728 XU S5 6 T e A B8 B X 0L 1
25 SRR B, SCBR B UE TS UTREALE - BT
TORFEAR TR AR Ak, 2500 B Vi A 3600 JRU3R )L 38 ¥
HEA, 10 BT KU 5 SOB E)N , We BE f K A B
IAGHE 3 R 1o KU A% 3

S EHFTA 1E I AT LA i 6T HL
Joi) B AR 5 0 BRI O 1 5 i A7 SR A AE B R
Zingl IR FE IR WK P I 45 250k ] R R )
IR DT 5 R KU AR T DA ik, 1T HL 25 0K
X SR TR IR e e e 2, F R T
TR UTRE AR FEAE# /)N, Lehning /N TR 56



—t

18 www.kjdb.org

RS S48 2020,38(17)

DUREAE T A IF 5 e A L A B S8 LI 45 R 7S 13
W78 SR TR B R AR SR DX, DURR B R Az
B ] BE 23 Bl A X 1 A AL s Houze™ YT 5 1 32 W
A XI5 LR R R T8 WU, O B B AR
W RFEARSE o SR, 3 T g AL A DL SE TR A R il

a) A2
Sm ===25m =—ihiE
10m * 50m

PRI S RATS 5 L P BORZE S, W TR R
R PEI 9 AR T DA X () A 8 5 S B I A7)
IRAT R A 22 , 10, 5200 200 m 4 =5 e ) P00 37
BRKRIEFT (150 m A= A7) 5 11 H AL LE B B IX
(29380 mAb) I B PR 2]

-
P2 gl

1
g N
:Ti % OSn-
e i -
& Ll
200 300 400
o
. . ;
) 29 TRl
FTMEFE o7 N
C(1999) 4 (B

.....

K7 BIRHIBI iR 2 RS A 2 Ui

PRI, 30 2 71X B R i i 4o A 2 i fE
TS S ER RS AR DR R T it — 2P R
TF RGBT, B PR o A i) P FEAT LB

MR

BT I AT BACOIEE 7 1 — A T MOk B3 A
RN i PN R T R R BB BU N AY S (VI RN
AT A S ) FORE 38 R 7 108 B TR T U
N E N RS Sl B AR AT T T UKL I Jil [

16
Simulation results: 7 g T M o
4.4 |7~ With original difing snow model R-PHH TR
% [—with modified drifting snow model 4180
m Field measurement R
512
=) B
S 1.0 4160 ;@
pa b Ly G =
(X1 S T e v e, S P 2 4140 F

4120

20 25

s
PE T

AGDTRUR OL , FE R T AN R PR AN 4 23 3L
RS2 o WL 25 R A2 38 U XL 114 90K 5l T
S Akia gy, It Ho32 B 6072 Wi Bl 25 RE AR Y 38 T
/N B A R S LA D URRUR 0 i A T XU A
U109 7 S 1 Bl ) i S N D R DRI A
SR M g AR XGEE A I T R O 5 e TR
AT LTI TIRR AT, 5 H B KU 3 KT
DRI [ 260 RIS (1] 8°1)

1.6 [Simulation results: 4200

---With original drifting snow model
1.4 —With modifed drifting snow model 4170 2
i1.2 =
% 1.0
0.8
0.6

04
0

4140

4110

14

RN e 2w = Ok Ve DURITESRE O o

4 BFRMERESH

H A 3 MR 5 4 A 2 3 T 730
M 1Y 45 5, [ 40 PBSMPY SNTHERM®', PIEK-
TUK™', SnowTran3D"¥ | Alpine3D™ &5, # T iff 57
T BRI & Jig 1 — Ak T 52 22 b B 1 KU 5 24

PRERY 15 5, i AU AN [ XU di 2 S = 1Y
DR S R B 1 X s o - B X3
M5 F . 2T BUA B 0 BN B s UK
FHAFHH 3 35 9 XU A5 50 0 AR 5 1 i oA,
T RGN T W b TR A 5 KU S
RN T IR FHEIE T MR T S AR5



—t

NS48 2020,38(17)

www.kjdb.org 19

TRRISP-4H M 3 8 AU T3 A 5, el sr 17— el
TH AR Ze L S5 TUR I R F A, R
AR T 1 HH i 3%, 308 XU A = 4 S 2l BT R 4
TS Z5OAR ] DT g DR 53 B/ i R
VR R AR S 5 AR TR) MU A0 BT, 39 XU b AU 5 5
(SN AT ST/ N 1R 8

R, P 2 2 M B XU 5 A R L5 o =5 T A
LSSy b N c VAl e BT D IR R RS L A
oA B AR I AT A AR S e 5 Ok
SRR M W) HORL T 6 BT 1L A T IR B , %A 3]
TR IURRAL & eI e rp B T B 2 I KUk
AT e AR (P, AT R4S 2 2% HfE
F1% 225 T B 5 3 A7 RS [ £ 38 A it A 5 [k, AR
% T W UKL AN ORI X7 1 S AR T

3 T IS I 1L 1T DX ) — 37 B S A R AT
HREAEL, A B T XU o e 0y 08 XU - UK
TORL I HYAEE RBON R T AR5 A B Tl
FEREE AR WGE T AT TR R R 755
PR 2 O BOAHELRZ IR R AR MEFR B —Fh 5t — 1O
TR AR IR S 2 MU A0 S5 ORRAIL A, T
TR BT 6 B 04 7505 AT DL B A RO RS
RIS IR0, R A B, % B e
A B R S50 7 58 LU H 3 S S 7 52
HAH R ARTEE , anl&l 8 Firi

5 ik

AR TERME RS 1R R RS K 4%
Yy Bd AR A F S S U T AR R . {ELIE ANl
SCHTA , B oA i 23 AL 2 — A o B 2R
e, H AT BT FEATIZA A RE 1K B e T X ) 22 4
BRI A R

AR BEFE X TR0 R BE4s R
P a5 T 14 1 552 LA S ALY I S5 SRR A X
SRR A5 2o T ) 52 W) S5 7 1) BRI i BIF 52 1) B T
REARPGIAB AR, TEBENT
WA SEAT  BRAS TR PE , X S5 R 4 s Pt
SR P BRA A A FERS E BRE o SR, H AITRE 20
BRF 8 3 SO B AR S SR A — E W 22

B TRV, A ASCAS s 2 6 T/ IV AR ORI A s
AR AT BURDRL A B A% 8 T A TSR A
RZ AT E T

F34h, B 32 0 B € DOK SOOI AN 3 T
FEI P HBIX . —T7 T, 8 3 AR R IR A R
SNSRI BE 3T E T Z RS
BEA L 0 LI K T T FR e 5 55— J7 i, KRy
F14 7315 2 RS TRY D) J2 J  5 90 50 0 ) I Ml i
TFR B, o Y AL L DX R AR 5 P R RO R TRAE
AL 20 em, A7 75 AT AR A SRR S 3, R HR 2
UL T KT & T AR R 2 Y B e 2
TCIE L

PR, WFFEA 5 o L BR S A0 ) XUTR S 5
Jyep i Re My BALEN , I K3 T A R B XU 5 A
TR DX 7K SO S Th i ) B R HE A

6 ik

X e L DXRR S K B R A R A BRI
R 57N B S R DR T 2 R B
K0 B3 R K BT AR R, T AT PR X K
BRI DAl 5 T — WOR B AT 55, Fe 2 A
FEl M 77 e I S BT B T R 5 2 RHBR B G, 12 ]
WA 38 B B AU A ROR T B,
S rb g BT R TR DR R L 2 i A ML L
L IR XK GRS BT, i 4 IHZ B X A4 7K
BRI RO e v 4k R A I LU XY AR S 5 K1 B
AT AEBREA PR , F50 R s 7R B EERD 1455
A ERAURAS A, I BRI DK B PR i T
FORT KA S AR AU ) R R Al A%
TEAERUMRAL B2 R AR R 10~50 4F N B 22 AL F
K JERAF BT B

1 2 5 B i T 9 DX AR S K B 4 30 28 s
FIRFA A, FEMERR DAL BT IR DR B IR B L
AR R R A A A -, X BT i K DR R
PEATUALHE &, 32 )2 B A PR3P FIOT S i /K
YR AR SR 5 o ] DAyt — 20 e AR K B I M
R NFE R AR K KB, SEB 2 PR ALK,
RISk ) 2R UK R AT R A



—t

20 www.kjdb.org NS 2020,38(17)
[16] Gordon M, Savelyev S, Taylor P A. Measurements of
$% 3k (References)

[1] Cohen J, Rind D. The effect of snow cover on the climate
[J]. Journal of Climate, 1991, 4(7): 689-706.

[2] Vavrus S. The role of terrestrial snow cover in the climate
system|J]. Climate Dynamics, 2007, 29(1): 73-88.

(3] B EHIR, W0 5 i LR e DX P B il R A i A
[J]. ERED ), 1996, 26(6): 567-573.

[4] Lehning M, Lowe H, Ryser M, et al. Inhomogeneous pre-
cipitation distribution and snow transport in steep terrain
[J]. Water Resources Research, 2008, 44(7): 278-284.

[5] Schweizer J, Bruce Jamieson J, Schneebeli M. Snow ava-
lanche formation[J]. Reviews of Geophysics, 2003, 41(4),
doi: 10.1029/2002RG000123.

(6] XTI . Ok 11w St i B, VT2 IR[I] R, 2015
(2): 45-48.

[7] Fritze H, Stewart I T, Pebesma E. Shifts in western North
American snowmelt runoff regimes for the recent warm
decades|J]. Journal of Hydrometeorology, 2011, 12(5):
989-1006.

(8] EHHAR, B A, TR, 5 . ARAURAL AT B Ik
SCIF R[], SR S HEEREAE, 2013, 18(6): 68-78.

[9] Hanesiak ] M, Wang X L. Adverse—weather trends in the
Canadian Arctic[J]. Journal of Climate, 2005, 18(16):
3140-3156.

[10] Nishimura K, Nemoto M. Blowing snow at Mizuho sta-
tion, AntarcticalJ]. Philosophical Transactions of the
Royal Society A: Mathematical, Physical and Engineer-
ing Sciences, 2005, 363(1832): 1647-1662.

[11] Mott R, Vionnet V, Griinewald T. The seasonal snow cov-
er dynamics: Review on wind—driven coupling processes
[J]. Frontiers in Earth Science, 2018, 6: 197.

[12] Schmidt R A. Vertical profiles of wind speed, snow con-
centration, and humidity in blowing snow[J]. Boundary—
Layer Meteorology, 1982, 23(2): 223-246.

[13] Mahesh A, Eager R, Campbell J R, et al. Observations
of blowing snow at the South Pole[]]. Journal of Geophys-
ical Research: Atmospheres, 2003, 108(D22): 4707.

[14] Sturm M, Stuefer S. Wind—blown flux rates derived from
drifts at arctic snow fences|J]. Journal of Glaciology,
2013, 59(213): 21-34.

[15] Gordon M, Taylor P A. Measurements of blowing snow,
Part I: Particle shape, size distribution, velocity, and
number flux at Churchill, Manitoba, CanadalJ]. Cold Re-
gions Science and Technology, 2009, 55(1): 63-74.

blowing snow, Part II: Mass and number density profiles
and saltation height at Franklin Bay, NWT, Canada[]].
Cold Regions Science and Technology, 2009, 55(1): 75—
85.

[17] Judith J, Doorschot J. Field measurements of snow—drift
threshold and mass fluxes, and related mold simulations
[J]. Bound-Lay Meteorol, 2004, 113: 347-368.

[18] Nishimura K, Yokoyama C, Ito Y, et al. Snow particle
speeds in drifting snow[J]. Journal of Geophysical Re-
search: Atmospheres, 2014, 119(16): 9901-9913.

[19] Kikuchi T. A wind tunnel study of the aerodynamic
roughness associated with drifting snow[J]. Cold Regions
Science and Technology, 1981, 5(2): 107-118.

[20] Maeno N, Naruse R, Nishimura K, et al. Wind—tunnel
experiments on blowing snow[J]. Annals of Glaciology,
1985, 6: 63-67.

[21] Sugiura K, Maeno N. Wind—tunnel measurements of res-
titution coefficients and ejection number of snow parti-
cles in drifting snow: Determination of splash functions
[J]. Boundary—layer Meteorology, 2000, 95(1): 123-143.

[22] Clifton A, Lehning M. Improvement and validation of a
snow saltation model using wind tunnel measurements
[J]. Earth Surface Processes and Landforms, 2008, 33
(14): 2156-2173.

[23] Lii X H, Huang N, Tong D. Wind tunnel experiments on
natural snow drift[J]. Science China Technological Sci-
ences, 2012, 55(4): 927-938.

[24] Zwaaftink C D G, Diebold M, Horender S, et al. Model-
ling small-scale drifting snow with a Lagrangian stochas-
tic model based on large—eddy simulations[J]. Boundary—
layer Mmeteorology, 2014, 153(1): 117-139.

[25] Iversen J D. Drifting—snow similitude transport-rate and
roughness modeling[J]. Journal of Glaciology, 1980, 26
(94): 393-403.

[26] Pomeroy J] W. A process—based model of snow drifting
[J]. Annals of Glaciology, 1989, 13: 237-240.

[27] Gauer P. Numerical modeling of blowing and drifting
snow in Alpine terrain[J]. Journal of Glaciology, 2001, 47
(156): 97-110.

[28] Uematsu T, Nakata T, Takeuchi K, et al. Three=dimen-
sional numerical simulation of snowdrift[J]. Cold Re-
gions Science and Technology, 1991, 20(1): 65-73.

[29] Déry S J, Yau M K. A bulk blowing snow model[J].
Boundary—Layer Meteorology, 1999, 93(2): 237-251.



—t

NS48 2020,38(17)

www.kjdb.org 21

[30] Bintanja R. Snowdrift suspension and atmospheric turbu-
lence. Part I: Theoretical background and model descrip-
tion[J]. Boundary—Layer Meteorology, 2000, 95(3): 343-
368.

[31] Bintanja R. Snowdrift suspension and atmospheric turbu-
lence. Part 1I: Results of model simulations|[J]. Bound-
ary—Layer Meteorology, 2000, 95(3): 369-395.

[32] Vionnet V, Martin E, Masson V, et al. Simulation of
wind=induced snow transport and sublimation in alpine
terrain using a fully coupled snowpack/atmosphere model
[J]. The Cryosphere, 2014, 8(2): 395-415.

[33] Doorschot J J J, Lehning M. Equilibrium saltation: Mass
fluxes, aerodynamic entrainment, and dependence on
grain properties|J]. Boundary—Layer Meteorology, 2002,
104(1): 111-130.

[34] Nemoto M, Nishimura K. Numerical simulation of snow
saltation and suspension in a turbulent boundary layer
[J]. Journal of Geophysical Research: Atmospheres,
2004, 109, doi: 10.1029/2004JD004657.

[35] Huang N, Wang Z S. The formation of snow streamers in
the turbulent atmosphere boundary layer[J]. Aeolian Re-
search, 2016, 23: 1-10.

[36] Déry S J, Yau M K. Simulation of blowing snow in the
Canadian Arctic using a double-moment model[J].
Boundary—Layer Meteorology, 2001, 99(2): 297-316.

[37] Pomeroy J] W, Gray D M, Landine P G. The prairie blow-
ing snow model: Characteristics, validation, operation|J].
Journal of Hydrology, 1993, 144(1-4): 165-192.

[38] Strasser U, Bernhardt M, Weber M, et al. Is snow subli-
mation important in the alpine water balance?[J]. The
Cryosphere, 2008, 2(1): 53.

[39] Dyunin A K. Fundamentals of the theory of snow drifting
[R]. Sydney: National Research Council of Canada Tech-
nical Translation, 1959: 10.4224/20331411.

[40] Thorpe A D, Mason B J. The evaporation of ice spheres
and ice crystals[]J]. British Journal of Applied Physics,
1966, 17(4): 541.

[41] Schmidt R A. Sublimation of wind—transported snow: A
model[M]. Rocky Mountain Forest and Range Experi-
ment Station, Forest Service, US Department of Agricul-
ture, 1972.

[42] Wever N, Lehning M, Clifton A, et al. Verification of
moisture budgets during drifting snow conditions in a
cold wind tunnel[J]. Water Resources Research, 2009,
45(7): 171-183.

[43] Bintanja R, Reijmer C H. A simple parameterization for

snowdrift sublimation over Antarctic snow surfaces|]J].
Journal of Geophysical Research: Atmospheres, 2001,
106(D23): 31739-31748.

[44] Dai X, Huang N. Numerical simulation of drifting snow
sublimation in the saltation layer|J]. Scientific Reports,
2014, 4: 6611.

[45] Huang N, Dai X, Zhang J. The impacts of moisture trans-
port on drifting snow sublimation in the saltation layer
[J]. Atmospheric Chemistry and Physics, 2016, 16(12):
7523.

[46] Huang N, Shi G. The significance of vertical moisture
diffusion on drifting snow sublimation near snow surface
[J]. The Cryosphere, 2017, 11(6): 3011.

[47] Wang Z, Huang N, Pihtz T. The effect of turbulence on
drifting snow sublimation[]J]. Geophysical Research Let-
ters, 2019, 46(20): 11568-11575.

[48] Purdy J C, Austin G L, Seed A W, et al. Radar evidence
of orographic enhancement due to the seeder feeder
mechanism|J]. Meteorological Applications: A Journal of
Forecasting, Practical Applications, Training Techniques
and Modelling, 2005, 12(3): 199-206.

[49] Choularton T W, Perry S J. A model of the orographic
enhancement of snowfall by the seeder-feeder mechanism
[J]. Quarterly Journal of the Royal Meteorological Soci-
ety, 1986, 112(472): 335-345.

[50] Medina S, Houze R A. Air motions and precipitation
growth in Alpine storms|J]. Quarterly Journal of the Roy-
al Meteorological Society: A Journal of the Atmospheric
Sciences, Applied Meteorology and Physical Oceanogra-
phy, 2003, 129(588): 345-371.

[51] Stoelinga M T, Stewart R E, Thompson G, et al. Micro-
physical processes within winter orographic cloud and
precipitation  systems[M]//Mountain Weather Research
and Forecasting. Dordrecht: Springer, 2013: 345-408.

[52] Mott R, Schirmer M, Lehning M. Scaling properties of
wind and snow depth distribution in an Alpine catch-
ment[J]. Journal of Geophysical Research: Atmospheres,
2011, 116(D6), doi: 10.1029/2010JD014886.

[53] Mott R, Scipion D, Schneebeli M, et al. Orographic ef-
fects on snow deposition patterns in mountainous terrain
[J]. Journal of Geophysical Research: Atmospheres,
2014, 119(3): 1419-1439.

[54] Zingl G. The temperature dependence of small-scale oro-
graphic precipitation enhancement|J]. Quarterly Journal
of the Royal Meteorological Society: A Journal of the At-

mospheric Sciences, Applied Meteorology and Physical



—t

22 www.kjdb.org RS2 2020,38(17)
Oceanography, 2008, 134(634): 1167-1181. [58] Liston G E, Sturm M. A snow-transport model for com-
[55] Houze Jr R A. Orographic effects on precipitating clouds plex terrain[J]. Journal of Glaciology, 1998, 44(148):
[J]. Reviews of Geophysics, 2012, 50(1), doi: 10.1029/ 498-516.
2011RG000365. [59] Lehning M, Vilksch I, Gustafsson D, et al. ALPINE3D:
[56] Wang Z, Huang N. Numerical simulation of the falling a detailed model of mountain surface processes and its
snow deposition over complex terrain[J]. Journal of Geo- application to snow hydrology[J]. Hydrological Process-
physical Research: Atmospheres, 2017, 122(2): 980- es: An International Journal, 2006, 20(10): 2111-2128.
1000. [60] Li G, Wang Z S, Huang N. A snow distribution model
[57] Jordan R. A one—dimensional temperature model for a based on snowfall and snow drifting simulations in
snow cover: Technical documentation for SNTHERM. 89 mountain area|J]. Journal of Geophysical Research: At-
[R]. Hanover NH:Cold Regions Research and Engineer- mospheres, 2018, 123(14): 7193-7203.

ing Lab, 1991.

Mountain snow: The source of the mother river
—Study of multi-scale and multi-physical process of
spatio—temporal evolution of snow distribution
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Abstract Snow is one of the most active elements on the earth, which is an important mass source of polar ice sheets and
alpine glaciers, as well as a main supply for the runoff. Its distribution and evolution have a great impact on global hydrological
cycle, ecosystem, climate evolution and other natural processes, and play a significant role in hydrological process in alpine
mountain area. Melt water from mountain snow and glacier is the main form of water supply at the source of the Yellow River.
Therefore, it is urgent to carry out a comprehensive scientific research on snow water resources in the source area of the Yellow
River, and further to put forward scientific and reasonable strategies for protecting and developing the Yellow River water
resources, based on the accurate assessment of the current status of water resources in the source area of the Yellow River and
its variation trends. The research on snow distribution involves challenging and hot scientific frontiers issues like the interaction
of atmospheric turbulence and particles, common scientific issues such as multi-field coupling and multi-scale, as well as cross—
cutting issues between mechanics and geography, atmospheric physics, climate change and other related disciplines. Current
research methods for snow distribution include field observation, remote sensing inversion and model research based on dynamic
processes. As for the limitations of the first two methods, it has become one of the important methods for snow water resources
research to carry out the multi—physical process, multi-scale, multi-field coupling simulation of the spatio—temporal evolution of
snow distribution. This paper focuses on introducing the research status and progress of snow distribution, and pointing out the
challenges and future research trends.

Keywords snow water resource; spatio—temporal evolution; drifting snow; snowfall, blowing snow sublimation
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