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Abstract

In this paper, using the 1980-2015 ECMWF
reanalysis data, the MVC method was used to
obtain the monthly snow depth. Combined
with trend analysis, 5a moving average,
abnormal year analysis and MK mutation test,
we analyze the spatio-temporal characteristics
of snow depth and it influencing factors in the
Mongolian Plateau. The results showed that: (1)
the snow depth of the Mongolian Plateau
increased at 0.25 mm/a, particular after 2000,
but there was no obvious mutation. And the
minimum snow depth during the year occurred
in October and reached the maximum in
February of the following year. (2) Abnormal
deep snow depth is mainly occurred in the 21st
century, especially after 2009, indicating that it
has been in snowy periods. (3) On the spatial
distribution, the snow depth of the Mongolian

Plateau increases from south to north and from
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west to east. (4) Snow depth in Mongolian
Plateau is mainly affected by temperature and

precipitation.

Keywords: snow depth; Mongolian Plateau;
meteorological ~ factors;  spatial-temporal

characteristics

HE

ASCFIF 19802015 4E ECMWF FE43#r
B, fem KA BIER R A RE SRR,
GaRaB k. ba WEITHE. REE
B vt B MK SRAERES, i TS h RS
RIS AR RHE, FEiT iR T Hgm &
ZEFRY: (D WA 1, 1980-2015 4F
5t E VR L, 0. 25mm/a (KH 2 B4
#a, 2000 HE 3R R, (BT
WIRARE . A FHEB/MEHIE 10
H, &E 2 AREIRKME. (2 FHRPR
WML EN EEERTE 21 e, J7E 2009
EZJE, WIEJLELTZEM. (3) =
oA b, BRI B 2
S, EHEmAb. B RSN R .
(1) Flm R TR EEZSEMNPEKIR

Copyright © 2018, the Authors. Published by Atlantis Press.
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

040_RAC_065.indd 258

14/09/18 10:55 PM



®

Advances in Economics, Business and Management Research, volume 66

ATLANTIS
PRESS

.
KA T ZEEE WEHE A
ST

hulllg

1.

Ju

I

MEZHES KRS )5 HERE
B E R AR ERNTE . — i, B
11 2 8] 43 A 0] DARR K b 52 m b 2 B8 &R
YTRENEAEA . i, AT M
T-EAET B X LBk, HH&ER
T JE s mE LA 5 R B AR K E S
I R M AR R o R 52 I gk b IX K B
R sl HOE IR T IR 2R 0 E
RAEE L, A PR B K R ) R A
7o RULF R T IRE = 04 B A HEN
KO AFEMAEE X

H 20 a0 90 EARLLK, Mk D EE
B R R H i e £ A TR T AR
DB VR SO b, a7, Huang X %%
SFPUFIH MODIS 7=, it T BT

(R 25 90 A5 R I SR MR LR R

07 25 PR 0 B B B R S R4y

PryEm s as kR EE L. TRF.

100° E

EE G E R S RS R T

TRANWMELAEEREH T2 KR,

BRI, FEATEEEE MODIS 7= i
WEEN IR, SSM/T AL SR St L Jy
BRI T . (HIX R AL I 7] 17 51
(IECHE, T ECMWE B4 A7 s AL 25 WL 4%
T . HMAHE R F S T LA
mR, IR RES R

Bk, AHA 1980-2015 4 ECMWF
HANEE, RABHBST. WP R
MK RARLETT VLA M T 2w O X S IR
B2 AR, R T AR BEE.
ROE GRS IR M, DU A R R E B
R BOKBEIRE F R AR R 2 RS S
2. BEE5HE:

BRI AL 5 B R IR

FlmAAEE EahX, R
Wreg D, LR Py 52 A XCRUET
SRAET R R X X, A SR A
S B IR DM 52 iy 28 B P 5 o v D A
o (B 1) . EESER RPN,

21

110° E 120° E

B

5
[ Jumsa
0

250 500
Km

40°

Hligh : 4330

Low : 85

RS L DA

040_RAC_065.indd 259

259

14/09/18 10:55 PM



®

ATLANTIS . . .
PRESS Advances in Economics, Business and Management Research, volume 66

iR B PR B, R B K 2.2.3Mann - Kendall 283583
MR R A, JEH .
K, FE AR . % X R S WG EFSIN X, 5 Xy 0 X,
MORREIEA IR, FHARD, TR, 4% .
EEEAY, KEAMKETRARY  ERERRS = n (el 2
200mm, 7. b # R AL # L X AT 3% 5
Lx > x.

400mm LA ko n o, Ko7 ={ i Tt

TURHARA TR I (TR BRI 0, x; < x;

TH0) Y1 SRR T W AR R AR TR R0 ECMWE, FolEH ST B T, & LG5,
ACEFREEH 4 R NetCDF4 %M,

HAMGHEAN 0.5°x0.5°, 5B Matlab K, = w(k =12,...,n
HEAT BB A S O TR, PR var (5))

K& B (maximum value composite, D
WVC) 335 E X 1980-2015 4EiEH K, UK1=0, E(SK)=(k (k+1)) /4, var (SK)
T R 10 HRIGE 3 ERN = k(1) (2ke5)) /72 R R SK RIS
AR (i 1980 4 10 HZE 1981 4 . % UKK $5IU7 AR — %2 | UP=UKK,
3 AN 1981 EMAEE, HEERREE e oKk, BRDEAT . %D |
- T IS SR F UF AT U

W &, HIEMG LR 2 ml, AT sin

L) B 288 2 SAE AR I BF [ . UF>0 3R BH

2.2.1 BHMT AR EF B, URO M2 TR,
T AT R MR 5 X R ) AR AL UF {785 B MK T En, R EFheR

FEAE, SR — stk a3 40 A7 FE AR Ak e 3 TRESRE.

HALF IR (y) S A 75 () (K — a2k [ 3. ZERENME

A5 y = ax + b, f1F a HRKIERST

22 WRFE

VR TS b R 31 SRR
222 RUEHAHH I 2 A, RS TIS

AU TR TRFRERE 2 151 WY B IF AR BIERL, TR 20
HSH, KRTARMERER 1.5~2 (59BE HEALRTF AR A, = A e (A 73 3 it DL A
SRR T R I R 2003 4 2009 A1 2012 47, et 2012 4

ML 22, Imm, 1995 4 B /ME

s AT

L y=0.2512x+5.47

M=K % il-ht

% (mm)

1 1 1 1 1 1 L L L L
1980 1985 1990 1995 2000 2005 2010 2015 1980 1985 1990 1995 2000 005 2010 2015

K 2 1980-2015 -5 = R 2 AE- P F IR (a) « FIREEF & MK 545047 (b)

260

040_RAC_065.indd 260 @ 14/09/18 10:55 PM



®

Advances in Economics, Business and Management Research, volume 66

ATLANTIS
PRESS

6. dmm.o & M B 2k % B 5k S R
0.25/a MIdEZERHKES, ZHEFHHEN
10.22mm. 4 5 FIEFFHIWAL, 20 #4D
80 FARE 90 AT IRA I MK
AEAABENTR, WEE 15 FEEHE
Bn, HE 2009 FAERKNEEERDE
£ BRSNS YN ES S = F

Bl 2(b) A R IR R MK
AR 2, BESFTT S H G I8 I ] A £ 2
AN T 24 FRMEKN 2 D0 WA 2(b)
W, FhERE 20 L 80 EAAHAM
XD ER, SRR, 21 el
NEZEW, Hd 2001, 2007 Fl 2014 4L
7T MK MRS, 1980-2015 4
ZHEGHETRRRERY, BEM
a<0. 05, HFIETE R 90 HEAUH RAE)
a,

32 SRREEGSN

B 1 SFHTZIRTH, FERSEHEMN 10
FFFaEEm, B 2 B3R AE, 3 A
Wt 5 IR R A AR R S T 2
WA 28 R R IR A N A B L A
fit, Hig/MEMEKESAHIE 10 M
2 H, H 10 Afm/MEHIE 1991 48, 2
A KENAE 2011 4E, ek,
BT 10 AR, HAhA G R
Kiath.

FEEMNGIME | i, FHEE
HRZ AR 3 AL 21 4, JUTE 2009
FZhE, WHIELVERTFZEM, &FN
Fiits .

33 FEZRAMRFE

M 3w, Fhm RS RAE S
T ARSI MRRAE . 52 3 Sk R Y
mg, 10 A (& 3a) ZHERH MK, K
5 KT8 UL M S8 B B R TR A A
FRREMEZEERNT 3m, HZHEL
PRI IX B Y 5 o 2R L X B S R KT A
WX 11 H (E 3 FHEEESHHE.
PE S5 7RG BN Bl I AE TUR T Ak X
MERHEIE 12m, AZEPE. RBER
FEEI; 12 A (B 3c) FIRTERIE 6. 9-
24mm, FAp gl EACE RN 5l R AL S
WikH 24.2mm; 1 H (B 3d) R EE
BRSPS P 5 R B X R
7E 1 BIREN T HAAEA 9. 6mm, HALHLX &
IRIE 31, Tmm; BEE SR AR R RS =,
2 H (K 3e) FIRIENZFHIFAL NURHIL
MIBBIRE PR KE 37mm, i H P
JeHR. JLERHL X AT BRI AR
Fi 1 BBk, RIKE 9. 4mm; 3 A (&
3 MEFHER, FhmEdE. R
A IX DA e 76 e AR S VR B R R D
TERFHERLE . HHCTE P,
P9 52 ol 40 bk 2003 B R A 3 B BT 5 B M X
BN E 6.5mm ;KM% 2 04 b d R 0k
33.8mm, L 2 AWK, Sk b, b
JREVRE m Al o 7 ] AR 0 )RR AE .

HE 3 () am, ZFbmESE TS
TREER BOUH AGTER R ) o A AR AE
WHLATFA - WAS DUR TR SRR, i il
P B RAGE L X H T DLl ko £
(FHEMHE L. FUREDRK. WS
KM, WHEE, TR 1E>16mn,

R BREAEE S SR T

i B FEHEHR Y (n/a) Bl 5 (+) S ()
(mm)

E T 10. 22 0.25 2010 2003, 2009, 2012
10 H 1.5 -0. 0003 1981, 1987 2012
11 H 5.5 0.07 2000, 2003 2009, 2012
12 4 11 0.21 2009 2003, 2012
1A 14.6 0. 38 2004 2011, 2012, 2013
2 A 15.6 0. 47 2004, 2011 2010, 2013
3 A 12.4 0.41 2013 2004, 2010, 2011

040_RAC_065.indd 261

261

14/09/18 10:55 PM



®

ATLANTIS

PRESS Advances in Economics, Business and Management Research, volume 66

IO e 0L 100" UL L UL

2

0%
a0y
BT 0T

45 0K
45 0K

= -
g “g
W WL " 'L 107 'L JETR
W Wy oL W UL UL

= =
- v <
,° En E
= A 2
= EX B
= = N
. in. in
= o -
5 5, kS
S B 2
5 B
o LI

= =
- o =
- E H
= 2z 2

450 0K

o Yt oL w0 0'L ne' o't JETR
N
<¢. ®

) =

= g

= o

2 Z

z <

2 :

o 2

= <

L .

P 2

E T[] <0.0030 [ 0.5001- .oo0 [ 50.001 - 80.000

10003102000 ] 1.0011 - 16,000 I 80.001 - 100.00

o m w
% | 7] 0.2001 -0.5000 0] 16.001 - 50.000 [ 100.01 - 143.00

w0k 100" 0'F 10° 0'F 120° 0'F

&3 1980-2015 M EELEFEH 10 H@. 11HGBG . 12740, 1AW, 2HE. 37K
R (@) PR TSR (BT mm) o

262

040_RAC_065.indd 262 @ 14/09/18 10:55 PM



®

Advances in Economics, Business and Management Research, volume 66

ATLANTIS
PRESS

A X 19%. B4 35 B X SRS TR DAy
EE AR A E (EPERDED, A
FTHE, FRSMELm; HHX

SFHBEHIX, FIRSALE 1-16mn (7]
HAxIX 81%. AP35 VR IR R HILAE S L
IRTTALHIE 22 Imms R ¥k H LA B 431 35 B
PEEEN 6. 4mm,
4. EHEEWERT
AR SCAE 5 W 56 T R IR I 2 0 A AR AE S
HAR R b, g5E5ER. K/ SEM
JRGHE AR H IR A AT 2R . SR B
mE 170 M A S EERIE. K/
HEMIES TRBITHAES T, 4R
MR 2 Frm. (RIS T Bt R B 25
RS LA FEE, W10 HMERS 10
AR R F IR

k2 ma, FWRSREEAHELK
%, HuTge)R BE TR EREHAT
AT R R RE. 54 FREER

L R K@

@) TRREMZENEEEPE 21
s, JUfE 2009 fEZJE, WHEJLEAL T
ZEM, XFNEEHES K.

@) ZRL, ZhEELETHER
B Z AR B R AR
WEE R R BRI, 5
5 R LT A B S B, BT
38 B B RIR Ak

(4) Zh i IR R R IR A K
(KT o

AT TR X S G SRR
WP SRR, Rk At R

3o AR B W SR B TR R R 2%,

MT R $ofis Romik 25+, S5
GRWER . TR LA AR
FomIRm. BEES. RSB
B RIRE L MY LR — R T 2SR
FERASREERRLAMFEHNER. A3

P N
kA, SRR K (6 mgy TSR R
KTk, 5RERTEHERR, RS HIRIEATE -
% 2 HIRGSER TH M B 45 3 (a<0. 05)
I B = Wok/E R Xk
ML ZT-1 -0.21 -0.05 0.02

10 H -0.29 0. 38% 0. 33%

11 H -0. 44% 0.67* 0.15

12 H 0. 36% 0.26 0.13

1H —0. 38%* 0.14 0. 06

2 A -0.17 -0. 02 0.28

3 H -0.17 -0. 28 0. 46%
MRS ER R, i, KRRAE Acknowledgements

ERERRR, SBOEEERL. WS
R ERZSRREKE W, X5 RE
ssie—a",

5. &

Sl m R E AR B X A, X
MRS ARSI, LAk EAE EE
YER]. AL ECMWE T4 BT i A Sk,
T S E R 1980-2015 4F 5 IER 2348
RRFHE, FHRHDLR R L
(L WAL, ZFdh&EE2EFETIRU
0.25mm/a MIEKEREMEKERA, HEEHW
BHRB S FERNRATHREIE 2 A,
R/MEHIZE 10 A, HBEg 10 AR, H

040_RAC_065.indd 263

This study was supported by the Innovation
team of disaster prevention and mitigation of
grassland non biological disasters in Chinese
Academy of Agricultural Sciences (CAAS-
ASTIP-IGR 2016-0406),the Natural Science
Foundation(41561099), the Natural Science
Foundation of Inner Mongolia (No.2016MS04
09), Inner Mongolia science and technology
project(201502095), and(201702116).

g

AT BT A B LR B R R
9 BRI R BHTHBAIUH  (CAAS-ASTIP-
IGR 2016-0406) , EHZEHARFIFE SIS

263

14/09/18 10:55 PM



®

Advances in Economics, Business and Management Research, volume 66

ATLANTIS
PRESS

(61631011) , WZ & HRFZEETH
(2016MS0409) , 1 5 i BE 1t &I W H
(201702116) HIE.

S0

(] s, EaH E8,% —RETHR
SERUEENR. T REXTRSH
$8,2017,31(01):178-184.

(2] W KA TR, S IEAE L
JRH X AR T AR I 2 SRR .
B AT AL S 5 B SR -
REF A= R+ L& R =
£:.2014,

[3] Huang X, Deng J, Wang W, et al. Impact
of climate and elevation on snow cover
using integrated remote sensing snow
products in Tibetan Plateau. Remote

Sensing of Environment, 2017, 190:274-
288.

(4] H0R 5, P 5 BT RE
IR 6 5 R U6 P B A
B 2 A5 AR AE. VK1 £, 2010,32(6):
1066-1073.

(5] FFFFr. Ham o B A 5 R
MR SR KRR AR,

040_RAC_065.indd 264

2014, 50(3):9-11.

(6] THE®ZEE,EAN WHETRS
HAEURESEESER TR R
AT W R R (AR
i), 2011, 32(4):71-74.

[7] #F. ECMWF 2 BRScHmiien = s
HRETT 2 f N RGP A EDE,
2015(3):27-30.

[8] AN B FEERSIE 10 F£5H5E
J5E R T A R A P 2 T
o FE R 2013,33 (05) : 613-621.

[9] =M H, XU NI, 5 I+ 5
e A RE Y AT S N AE T IUN
(BB, 2012. 41(5): 531-536.

[10] @bk, T @AM GIS K HE AR
SRR A . R R
THRF,2014.

[11] R M. T 44 FEH 8RR R TH
FMERFEURERLEEEMS
BHFE R BELHAZHR, 2016,
36(1):38-43.

[12] &7 S, 0B, SHRAHSREN
SO 2 A i BT, 2B SR
SRR 2. 2001

264

14/09/18 10:55 PM



