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Abstract

This article uses the global land data assimilation system (GLDAS) in the community land model
(CLM) of monthly soil moisture data from 1981 to 2016, by using linear regression and wavelet
analysis methods to analyze the spatial and temporal variation characteristics of soil moisture
in0- 10 cm and 10 - 50 cm soil layers on the Tibetan Plateau. The results show that: the spatial
distribution characteristics of soil moisture in different depths and seasons on the Tibetan Pla-
teau are basically the same, the trend is downward from southeast to northwest, and the soil
moisture is increasing in many parts of the plateau. The seasonal variation of soil moisture on
the plateau shows that it is the wettest in summer and the driest in winter. In the vertical direc-
tion, the soil moisture on the Tibetan Plateau has obvious regional structural differences, and
the soil moisture in the 0 - 10 cm layer is often less than that in 10 - 50 cm. The annual variation
indicates that August is the wettest month on the plateau. From the 1980s to the 1990s, the an-
nual and seasonal soil moisture on the plateau basically decreases, but it slowly increases from
the beginning of the 21st century. The cycle of soil moisture changes with different time scales,
which is generally shown as the change period of small time scale is often nested in the change
period of large scale.
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Figure 1. Spatial distribution of soil moisture in the 0 - 10 cm soil layer of the Tibetan Plateau from 1981 to 2016 (unit: m*-m>);
(a. year b. spring c. summer d. autumn e. winter)
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Figure 2. Spatial distribution of soil moisture in the 10 - 50 cm soil layer of the Tibetan Plateau from 1981 to 2016 (unit:
m’m °); (a. year b. spring ¢. summer d. autumn e. winter)
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Figure 3. Spatial variation trend of soil moisture in the 0 - 10 cm soil layer of the Tibetan Plateau from 1981 to 2016 (unit:
m’m *a'); (a. year b. spring c. summer d. autumn e. winter)
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Figure 4. Spatial variation trend of soil moisture in the 10 - 50 cm soil layer of the Tibetan Plateau from 1981 to 2016 (unit:

m’-m>-a™"); (a. year b. spring c. summer d. autumn e. winter)
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KA, 5 e JEAS [ R S0 B2 2 (R A A S R R A [ KB X 2 g ka3, (H R
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MEELED =R, R ATIEE] 0.004 mPma ', FIRAEKTN e 5 K E 4 0,003 m> m>a ™,
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B Ja SOZETR D o WA R, LIRIRE AL RO R g R, BRSO A,
BUMBAEACRE, R\TISEEAHRMZFENEEL, A AR T L8RS m, WREHR, &
IR RE NS, Bk IR A B R AR [13]. 10~50 cm 2 HIEIREIZ A BT ZE S 0~10 cm +
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Figure 5. Monthly variation of soil moisture in the 0 - 10 cm and 10 - 50 cm soil layers of the Tibetan Plateau from 1981 to
2016 (unit: m’*-m™)
[& 5. 1981~2016 ZE &&= E 0~10 cm 1 10~50 cm T EHEEENATHERL: m* m>)

R SR X R TR, 1~4 A BRI sy T, 1 A3 4 ., Bk
WX EE R, THREREZE 0.15 m m  LLR: 5 Aty, BEESENENRE, HAKS MK
bR, EHER I ARG, JRE 8 AR R iR, RHERETE 0.16~0.21 mP m [
AL 8 HIT IR AT 6l S i, 9 H 7y JR T ah iR 4, L3R BETTaho b, 52 i 4 A5 ML,
9 A 10 AMMZERMEXEARER[13]; 11 AmEBER MWD, TR T, &%, HEEARR
WY, SRRSO AR RS .
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M 1981~2016 4F- 75 i Ji L300 B2 IR AR ARBR 0 A (8 DRTRAE H, 0~10 em )24 398308 FE G FEl 72
0.166~0.175 m’-m > Z [f] . +- 3R ELE 20 20 80 4E4R(0.173 m’-m ) E] 90 £E48(0.166 m’-m )i A T T %
21 28y, IR AT BN, 3 2011~2016 43R ERME] 0.175 m’ m>; IR AR
AERBR AR LA H, USSR AN NBIR 0 4758 < FF < KFE < BF, Z5H#ES
JE 3 R D 2 1) 9 8 4 [ 43 A B K /N RTIY 2= R AR B A8 A Y R/ — B, T AR A e A 5 1
Y FE VU ZR 1) 25 () Ak A — B0 B mT WL, A [R] e ] B3t vy o~ 8 P A A B e SRR IR, B/ ME Y
HILAE 20 T4 90 4EAR, H RMEHILAE 2011~2016 4F, X —£5 8 5T ST 36 4E LRl )5 LR g 2
BN AIX — S5 — 8, JE IR AT AR R R ) SR R A2 K B RS R, T HBER 24 T IE AL T A ERARRE
K= RERZT, mREERESN, S8R LR e R K14].

1981~2016 75 78k =1 i 0~10 em )2 3@ B AR R0 5 5580 )5 10~50 em )2 3808 & 1) 4
REFBABILE (G 1), ATRVEH, 58 TR A RN BB RE ST # — 80 AUESE R/ R
S, Ja#E BRI E AT, Hd 10~50 cm B R LIER AT 0.191~0.200 mP m 2 H], HZE
B RAEN 0217 m*m >, F/MEN 0.206 m*m ™, ETEE 5 [ AT H 55 R R R R S T
ZE5t.
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Table 1. Interdecadal variations of soil moisture in the 0 - 10 cm and 10 - 50 cm soil layers of the Tibetan Plateau from 1981
to 2016 (unit: m>m™)
2 1. 1981~2016 EEBE/R 0~10 cm F1 10~50 cm + B H R EERFREWELL: *m™)

38 ¥ (m¥m?) 0~10 cm + R ¥ (m¥/m?) 10~50 cm
Eees H7E = A 4s T HZE k= B

1981~1990 4 0.173 0.158 0.202 0.183 0.149 0.200 0.188 0.216 0.211 0.187

i Bt

1991~2000 4F 0.166 0.153 0.190 0.171 0.148 0.191 0.180 0.206 0.199 0.180
2001~2010 4F 0.172 0.160 0.201 0.180 0.150 0.198 0.187 0.213 0.206 0.188
2011~2016 4F 0.175 0.163 0.205 0.181 0.153 0.200 0.188 0.217 0.208 0.188

5. TIME R/ INE DR

1 1981~2016 457 J7 0~10 om = J2 388 B2 4F 1)/ AT (4] 6(a)) AT UE i, A PR ESAAN [
MAERR AL 2~5a. #E 8 a, 2~5a MIFEMITEREA SRS M BN RILE 2, M 20 4D 90 K E
21 ARG, HEQa AIMIRILEE, @i T 95 %GR . (H2& T/ T 5 IELE AT /N B AR e i A7
FE—A kAR sgm X (B 3 4R), sem X AM XA TS, Bk, 2~5a [ HA7E 20 20 80 FFARAHHAZ 21
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]
(@)
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A
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Figure 6. Wavelet analysis of soil moisture in the 0 - 10 cm soil layer of the Tibetan Plateau from 1981 to 2016; (a. year b.
spring c. summer d. autumn e. winter)

[& 6. 1981~2016 FEFESR 0~10 cm TETIFEEER/INENH; @ FLEF CEFE AT LE)

DOI: 10.12677/0jns.2019.74044 357 H ARl


https://doi.org/10.12677/ojns.2019.74044

AT A R EZEAEN, BN 6(b)iTUUE L, H 2~5 a BFFEWIE 20 4 80 FALE 21
AT IR, @I 95% E A . HE 8 a MIAMITE 20 t42 90 AR E TR REAER: BRI/
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AT 5525 AT {5 1Bk 2003 4F), 5~8 a fOF HIE 20 tH40 90 AR HIZE 21 4 W74 2 B Al E .

[ i iR 0~10 om 2 39800 FE AR ) /N 3 W 485 SR 0 23 BT 75 32— HF, B 1981~2016 475 = J7 10~50
em )2 IR RN AT T RTBAE H: SR 2~5 a IAERRASAL E HIFE 20 tH2E 80 4EARH IS 21 i
LHINEN L, B RN ERRZLE: 24 a. 5~8 a, 2~4 a [EWIE 20 42 80 FACH ]
£ 21 HAWIREFE, 1 5~8 a X—FIATESLIMEM X L, EARER: HZE 2~6 a MR WEIITE
20 tHhad 80 AN I Z 21 AT BERAEM; ZEUHE 4 a FEFRARLE BI7E 20 A2 90 AR 2
21 W B2, @ik 5% EERK, 1M 2~4 a 1A HITE 20 4D 80 AR+ FHAF 21 4l 00 FEARH 5 A
A REFEER: AFFRNES T 7)) T UE tH, HAHREREWEI: 2~4a, 2~4 a [HIALE 20
g 90 FFARRTAN 20 4D 90 FEARHHAZ 21 YR EE, Hdr, 2~4 a AHATE 20 T2 90 48 1
2 21 Myl 95% 5 FER S, 1M 20 4 80 FARH A LLRT 2~4 a B FIHAE ST X 2 4h, %, 2~4 a
JEHAAE 20 tHh4d 90 AR A 21 el WA 20 tHhad 80 FARF G M4 & B AT E 1.
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Figure 7. Wavelet analysis of soil moisture in the 10 - 50 cm soil layer of the Tibetan Plateau from 1981 to 2016; (a. year b.
spring c. summer d. autumn e. winter)
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SXof b T 8 e JER A R % P A0 D 2 ) 1 300 P AR A 1) /N e BT T R 33 A A 1 ) A o o5 1F 9
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