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1.2 #iEERXRETAE

AR R ITEAR R RS ( global land da-
ta assimilation system, GLDAS ) f%) + 38} & ;= i %k
g7 A TR 3R 530 0 0.25°F1 3 h, TEEIR
MR O ~ 10 em( SM1) 110 ~40 em(SM2) , Bifi;
oy kg/m’ KUK GLDAS B i 140 55— %
Bhm'/m' s LL0~10 em HHEREE NESHE K10 ~
40 om FIHER AR LA 1/3 M0 —fLab B
SOOI [ R AE P A KR B AR A T
FE PG 45 0 [ B £ B2 98 F N 2% ( International
Soil Moisture Network , ISMN ) $24it1%) 37 4~ HA %
EEOPUIRIIE €158

TR BB E R East Anglia K2ES A5
Hul> (Climatic Research Unit, CRU) £ &4 8k 4 000
AU AR A — B ) PR
EERUIMIT RTINS I o R SHES R R €17 Sy L1 g
0. 5° PR 2 A eRRlidth . =5 B E 23 [A] » PR Y
— M, R EE ER AN 0.25°, IR I0ZER
DAFEEGBS A),BEE(6—8 ), KF(9—11
) BAFE(—RFE2 A) .

2 R

2.1 REFH

1) Mann — Kendall J5¥%, 207 2% B T5007
SR EEF ARG AL HAAE T8 I TR, A
MR R R R, M - K ik
AR 3 — 2EL B KA I - R B REAS P 81 A A A

gl
-1

d, = ]Z Z ay , k=123--n, (1)

1 x >x
ﬁqj,aij :{ * * ’lsjsio
0 .x,'ng
e iR
(dr —E(d,))
UFy =— (——  1<sk<n, (2)
‘ var(d;)
(. 1)
A E<dk> = kk4l ; var<dk> =
ECp —1)( )
k 1722k+5 2<hk<n.

BE) UFc BRMARUESS i, FEAS I 1] ¥ 51 UBc



ERN ] FAH, A

55T e i S R I 2 A (S g B O A A A - 233.

ffi UFx = - UBx , UFx fHRYIE (1) BTS2 I
THCRRE) #4324 UF M1 UB, #3 If SRt 1800
AR RAF 2 R D R AR 2R AR R A Y s fR] X
], 270 A -hER A7 AE 58 s ELAE Tl Sk 2 1] ) %o
o7 T2 s AR RS 1] 3R S SR AR T UR R st 221

2) N TR, MM - K s S %
KA FHIEA T ALK IR | 2574 22578 st 1
SR BRI S, T2 W 3 T K6 FRERIE , E
RSP IR E)

1 n,

T= (X -X,) /(S x

Hrp S = \j(nl xS, +n XSZZ)/(nl +n, —2) .
TN AHE V= n +n -2 W T4, X,
H X, JEASSOS PsiFAEA T, B0 430 R ny
no W ny = ny 5 FIPFPESEN X, M1 X, 5 Jr2Eh
STRIS: o #5 1| > te (BEMKFE ) , T T
M HTE AT P 22 R 2 U R AR A
2 ARG 5
2.2 #BSW
slope JEFGEIE LT —Ju M M H )7 17 8
1§ IR I 8 B A AT PR Ak, B

ni(im- le W,
nZ i —(gi)z

K. slope hy - HEWR B A AE PRAR 4L R @ SHARAR 4K
o on HESEP AR ; W, A5 i AF R R,
FRPERT (VNT) 0, W358 B - 80 2 45 | — I [
MWL) 5 5 slope 3 0 BABHAH EE [ — A [A] 4 &
A2k,
2.3 XS

o - 0 5 A B R ] A e h G R AT LA 3E
A R WA R B, /)

Y (5 =00 =)

\],Z’ (x,- —9;>2 J; (J’i —5’>2
K r, a5y HCRE « Ay, S50 4R
o i 3R R SRR ; «,y S ZAE
W H R E SRR ME, |, | <
0.3 HEIF,0.3 < | r, | <0.5 HKEHI,0.5 <
| ry | <O.8 HEEAE0.8< | r, | <1 FEEEARE" .

3 ARG

3.1 HIERERIE
RNBE F14 - S0 58 i 1 00 e R X DRME, >4 i 22

, (4

slope =

Ty, =

, (5)

VEREH SRR — b S IH LI 3 1 - {1
N EEHAE, S ORAIER IR R B S BR ARG 2
SR DN B LRI 37 Al s A s (& 1),
SEARFZETT 0 ~ 10 em GLDAS 568 FERIR A THS
FERUE, WK 2 Fif /s . ARSI R RN
0.701 4, ¥ 75 #R 1% 22 (root — mean — square error,
RMSE) 77 0.028 5,348 %1% 22 (mean absolute er—
ror, MAN) 7 0. 021 1, 4555 5035 % GL-
DAS e BRI AL NS0 I PRI 25 AL, X 3R
B GLDAS B4 T L4 vt AR FU 58y e D - 4908

It

03
¥ =0.889 8x-0.000 7
R*=0.701 4
T BAIS=0.018 4 e
E RMSE =0.028 5
E oo MEN=00211 I e
o h A‘./
R A
s A
B i
S An® {f'#‘
2 o A
a v <
=
O -
= 5
A K
0 0.1 02 03
S R LR /(mPm)
B2 GLDAS tifiR RS ik =
TR E RS EIIE

Fig.2 Accuracy verification of GLDAS soil moisture data

and soil moisture data at measured sites
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Fig.4 Significance test of annual mean soil moisture variation trend in the Mongolian plateau from 1982 to 2018
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Fig. 6 Anomalies of the original high annual average temperature and precipitation in Mongolia
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Temporal and spatial variation of soil moisture in the
Mongolian Plateau and its response to climate change

WANG Jiaxin'”, SA Chula'’, MAO Kebiao’, MENG Fanhao'*, LUO Min'", WANG Mulan'"
(1. School of Geographical Science, Inner Mongolia Normal University, Hohhot 010022, China; 2. Institute of Agricultural
Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 3. Key Laboratory

of Remote Sensing and Geographic Informaiion System, Inner Mongolia Autonomous Region, Hohhot 010022, China)

Abstract: As an important water resource , soil water has a significant impact on the distribution and growth of
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vegetation by its temporal and spatial distribution and dynamic changes . The Mongolian Plateau is a typical arid —
semi — arid climate zone , and it is also a major component of the temperate grasslands of the Eurasian continent .
Changes in soil water content caused by climate change will undoubtedly have a direct impact on the health and

stability of the grassland ecosystem. Clarifying the soil moisture of the Mongolian Plateau as well as the temporal
and spatial characteristics and their response to climate change helps provide scientific support for the formulation of

ecological protection related policies. Based on GLDAS — Noah soil moisture data, the authors used linear
regression analysis, correlation analysis, and Mann — Kendall ( MK) test methods to analyze the temporal and
spatial patterns, changing trends, and mutation characteristics of soil moisture at different depths from 1982 to
2018. Combined with CRU temperature and precipitation data , the authors explored the response of soil moisture to
changes in meteorological factors. The results are as follows ; (D The annual average soil moisture of the Mongolian
Plateau is generally in a spatial distribution pattern of “high in the northeast and low in the southwest 7, and there
are obvious high — value areas , transitional zones and low — value areas. (2) In the past 37 years, the soil moisture
of 0 ~10 em (SM1) in the Mongolian Plateau has shown an insignificant upward trend , with a rate of change of
0.002 m’/m’/10 a. The results of MK showed that a sudden change occurred around 2012 ; soil moisture of 10 ~
40 cm (SM2), the downward trend was more significant , the rate of change was —0. 005 m’/m’ /10 a, and its
sudden change occurred around 1996. 3 The correlation analysis based on the pixel scale shows that the soil

moisture in different seasons has a significant positive correlation with precipitation on the whole , and has a
significant negative correlation with temperature .

Keywords: Mongolian Plateau; soil moisture ; climate change ; GLDAS
(RERE: F W)



