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Abstract: Based on the long series data of four national meteorological stations during 1960—2017 in the periphery Badain Jaran desert
and the short series data of 10 meteorological stations during 2016 —2018 in the hinterland of Badain Jaran desert, the unitary linear
regression model and Mann—Kendall test were used to systematically analyze the spatio—temporal variation characteristics of temperature
and precipitation in the periphery and hinterland of Badain Jaran Desert. Combined with the research results of the project team and
predecessors on lake dynamics, the change characteristics are analyzed, and the response relationship between lake changes and climate
factors is preliminarily discussed in Badain Jaran Desert. The results showed that the average annual temperature shows a rising trend, and
the heating rate increased from south to north, among which the Alxa Right Banner increased significantly at a rate of 0.74°C/10a.The
variation trend of precipitation is not significant in the periphery of Badain Jaran Desert; in generalthe, the climate in the southeast edge
of the desert has been warm and humid, while that in the northwest edge has been warm and dry in the past 50 years. The annual
precipitation and temperature showed sudden changes in the 1970s and 1980s.The sudden changes in precipitation were not obvious, but
the sudden changes in air temperature were significant, since then, the climate has become warmer and drier in the periphery Badain

Jaran Desert; the characteristics of the monthly climate are basically the same, both of which have the characteristics of simultaneous
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water and heat, high temperature and rainy in summer, and cold and dry in winter in the periphery and hinterland of Badain Jaran

Desert. However, the rainy season is shorter and earlier in the hinterland of Badain Jaran Desert than that in the periphery of Badain Jaran

Desert. The lakes have been shrinking in different degrees for many years in the desert area, and the accelerated shrinking of lakes is

controlled by the sudden change of local climate warming and drying; the annual water level, water volume peak value of the lake and

precipitation peak value are inconsistent, indicating that the precipitation change is not the main control factor of the lake change.

Key words: Badain Jaran Desert; temperature change; precipitation change; climate; lake change
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Table 1 The basic situation of the national weather stations

around Badain Jaran Desert
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Fig. 1 The map of Badain Jaran Desert weather stations
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Table 2 The list of self-built weather stations
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Table 3 The Z values of mann—Kendall trend test for temperature and rainfall follow a 10—year cycle

( significant level a=0.05)
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1970—1979 1.52 =% 1.70 * = 0.80 0.63 1.43 = 1.07 —0.72 0.89
1980—1989 1.34 = 0.63 1.07 1.34 * —1.44 = —-1.25 0.72 0.63
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Table 5 The monthly averaged values of precipitation and

temperature in the Badain Jaran Desert during 1960—2017
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- ==!==i
i /"’ Qh**
il ?
N
Z:— v S’f’ 1 I \tia\
5'_ 0 d | = - ‘\‘
§‘.
4 6 7 8 9 10 11

WAL 5 R K & AR S IR —
3,3 A BEARRBAL, MK
SR K, 5—12 A BEK R R
3 n e v AR A B AR T
KBNS HIFA R, Rau
2:(2010) FF ETM +18 & 1%, 2
BT ENAENZET 2GR Dl

T AT BUMIRC R 7 47 P AR 3 & B 2
TR B2 AR AR 2 UK SR B

A—4FEEHEZRE, Jiao et al. (2015)
FIH DA 5 5 W 2 56 E
TVPBEIA K AL 5 H R KK =7 %
Bf b, BREE (2020) 3T EH
i GF—1 .GF—2 [LE¥BGEREMFT
ELPF AR VDI 110 AN 15970 M 5 90 1

—-20 . . [N TN
m— 1 K m— G E K i H Rk e AR A B IR X B A S A R
e T AR e P H R ———= W H YRR e, P RS B I IA 8 T

e UHEEIX KRR A PR

Fig. 6 The monthly variation trend of precipitation and

temperature in the desert region

AEABRREE L 050 51 AR R 2Rk #
K, B KRR KU /D | & 2= FNR AR 2 2 A o]
T, IFTESE —AF 3 H E AR, IR BIHT— 47K
A ECE S AR AL R T F P B A&
Zie e (REUEAE,2009) , W HA 2014 8 H &
2015 4F 8 H P T — A58 B K SCAR A 3l 28 W I
TAE, R A, A KA T 3 4 A Z [, Hik
WIAE 110 A BT B, w Al E] AR A | 2015 4F 8
A AR TR AR bbb A7 [ B 5 R AR A 2
3.42 A5 EA R

FERBT ] 751 T B P33 AR VD 35230 T 7K A 38 1k

PR T I 9.76 m, WA A
T ARZE /)N 61.052 km?, (57515
1 AR 4 75.49% , 11907 K & 3 e >
4.9%10°m’,
3.4.4 HKRAEHE TR
HBRRBE F | FIRE(2020) KR, B AR7D
BAK AL SRR AR/ — 3, AR 232
ZET 7R A A R K RD 45 A AR A R 4, AR
4—10 H 28R KT MU K ARG IR 7K A7 T [ 5 i
10 A B 4 H 28R/ T HUF KSR 45 1R K
(53 =
AEBRREE |, AR EE (2020) S50 R, B bR
VOB 0 e e AP A T W 9.76 m, B
IR G a3 TR (2020) IA R, 2011 4F 5 H—
2016 4F 2 H 4 HAS ) JGR WK P ok R



1226 H Wi B IR

GEOLOGICAL BULLETIN OF CHINA

2023 4F

P 3e H A9 A7 S22 4F T B a3, 25 H A% B T [
Ry Sy NP S e N RS 7 N S I 7 N R s 7 NG R
KO R ST RGBT

25 BRI UL EPE 35 ARV S DA AR B RS | 5
TR KT FIZK B N B B o AR 3 e Ik 2 IR
SLEAR G FA AR K EEEA T 3 4 H
ZI AOKINTE 11 H, SRR S @ HIR A
—F
3.5 WIHESBEZEMXER

£ 0 TR N ) NG - W2 9 1 B B - s
PR T ( Song et al.,2023) ,iﬂjﬁ%ﬂiﬁgﬁjlﬁ%{%
AN VY R W A N R AR DX R R R
ST P g e T, HK S <R
T 20 20 70—80 AR A AR s WA S AR KA
VST N A i O I 3N I N i =
gutaste, o A8 20 42 70—90 AEARIIIAZE S fc b
(iR IR 55, 20125 BB 4, 2009) . A B RE I %
XA B A KRR R i, VDI IX K AR T 7
6—7 J A AR K B A 3—4 H M
TN —F, I 60a 3K, % IX S kA R AR
5908 ZE A fe PR I — 2, AR R Bk R S
WA AR K A W (B AN — 350, 9 e v 4 T, 2 1S
I TS R I ZE AR i — N EEE R i
AP RE RUBE I K AR A A 2 0T T AR K AR AR
B FER R TR (2020 ) HEM 5 IA 4F 2 A9 A8 4k nT
RE 32 217 2% B At T KA 4 AR X AR TR A

4 %5 i

(1) B PR PRy ] 0 i X9k 4 S R
% Hoh g )b T I R K R R T R
0.74°C/10a; ZRI0 Gk (B TF A0 AN 35 1150 ) 47 oK &
AN PO RS S (SR BT g A T ) S
WA B, BRI 500 TAERARBEL%S
o R AL, FEIL G AR R T3,

(2) T PF5 ARV B J S A B K i SR A AE 20
2t 70—80 A H LR AR, FEK S AR R
RN T = N I A S iR TR A | BT £
A I 2 R R R B ) B T A R
K,

(3) ELPFE ARV LR 34 5 VP E X RS A R AE
FAR—, HAKIEI, B mE 2 W, 4 F5%
TR VDX T R Vb B % X S, T Y

(4) ELPFRE ARV DX I 22 470 S A [R] e 35
A, PR B SR SRS S WA IR 2 45 i TR
P30 — 0, AR R, 3909 i AR K A (R 5 K
g AR B ST AN — B, P8 1 R A T > R
PR ST I 25 46 A — B2 R R AR UK
R BRI AL B

&% 0k

Dong C, Wang N, Chen J, et al. New observational and experimental
evidence for the recharge mechanism of the lake group in the Alxa
Desert, northcenintral China[ J].Journal of Arid Environments, 2016, 124:

48-61.

Dong Z B,Qian G Q,Lv P, et al. Investigation of the sand sea with the
tallest dunes on Earth: China’ s Badain Jaran Sand Sea[ J|.Earth—Science
Reviews,2013,120; 20—39.

Ma N, Wang N, Zhao L, et al. Observation of mega —dune evaporation
after various rain events in the hinterland of Badain Jaran Desert, China[J].
Chinese Science Bulletin,2014,59(2): 162—170.

Mutowo G. Remote sensing lake level fluctuations in response to a
changing climate| J].Journal of Water and Climate Change, 2020, 11
(1):30—38.

Jiao J J,Zhang X T, Wang X S.Satellite ~Based Estimates of Groundwater
Depletion in the Badain Jaran Desert, China[ J].Scientifc Reports,2015,
5(1):8960—8971.

Song S H,Nie Z L, Geng X X, et al. Response of runoff to climate change
in the area of runoff yield in upstream Shiyang River Basin, Northwest
China: A case study of the Xiying River[]].Journal of Groundwater
Science and Engineering,2023,11(1): 89—96.

Sun J,Hu W, Wang N A, et al. Eddy covariance measurements of water
vapor and energy flux over a lake in the Badain Jaran Desert, China[J].
Journal of Arid Land,2018,10(4): 517-533.

Wang X, Zhou Y. Investigating the mysteries of groundwater in the
Badain Jaran Desert, China[ J].Hydrogeology Joumal,2018,26: 1—17.
Wen J,Su Z,Zhang T, et al. New evidence for the links between the local
water cycle and the underground wet sand layer of amega—dune in the
Badain Jaran Desert, China [ J]. Journal of Arid Land, 2014, 6 (4):

373-377.

Yi G H,Deng W,Li A N, et al. Response of lakes to climate change in
Xainza Basin Tibetan Plateau using multi —mission satellite data from
1976 to 2008[]J].Journal of Mountain Science,2015,12(3): 604—613.

Zhang X, Wang N A, Xie Z, et al. Water loss due to increasing planted
vegetation over the Badain Jaran Desert, China[ ] |. Remote Sensing,
2018,10(1): 134.

BOR, BRI, 254, 5 5T GF TR MR B 35 AR B K &
Ak 7] N BT, 2020,42(7) - 40—45.

WA AR, LY, TR RS, A5 B3 AR VD BEIIA B L e il R K TR oz
ZAMTL]). IR =R, 2003, 4(6) : 497504,



842 % 57 W

TERURAE 3T 60 4[] ELPR 4 bR P T R et 7Kk A2 Pl B XA ) 32 1227

b2, M55, PLEL S35 25 3T 40 o PHRRF AL 150 30 T AR AR Ak 3 B 4
HE[J]. WIERRSE, 2012, 24(3) : 494—502.

A, B o1, FOBSR SO e R e s AL M IS s f—— DI
P AR A A S EA ). P EE, 2001,21(4) : 374-379.

BN, Bz, FRIK R, T 3 AR B A] B R B PR AR T A
B ZURFIE 0T )] B HR 5 TR, 2017,17(27) - 122—126

FEAE, AT A A AR By I T AR S AR A e R [ )]
HBERIRIE 224K, 2020, 11(4): 401—411.

ST SRELAE, P RH, A5 ELPR ARV T IR K A U R 3 K A
SEERAE]]). AR TT, 2022,53(4) : 65-72.

SEUE, S HTE. A MRV NN A B AR S )] 8
H54R7,2014,32(8): 15-21.

R, T AR, 45,2002 4T H BLYDBSIIA 221 AR (LA 5T ().
ITARLAE,2012,24(6) : 957964,

XUHHRE, gl A, Bt A H 7R IAT PG 3t X AR SR S AR AT /4B
Zm T RARA L 5 AT RS R R PR E AR S8 508, 2007, 22
(11): 66—72.

ZEJI T, B AR, HIA T, AF P MR W SR 10 b X R K e e s AR
AR ]]. H E VL, 2015,35(1) : 94—105.

2t [0 PR AT 58 AR IR EARMAFIE AT ]]. —AR181%,2019,12(3): 15.

Ih G BR, B2 BR, AR 1000 4T DI B335 AR VD Bt T K R 45 5 A0
AL MR AL A TE 3 [ ]] BRI 4R, 2004, 49 (4) : 22-26.

oy, BTy 5, AR, 55.1960—2009 4F PR VD R R b S S A AR
43T J]. T R K WFSE,2011a,28(2) : 242-250.

o T R A, S T MRV R i X 50 2 RS AE AR
FRAE[]]. B VBE, 2011b,31(6) : 15411547,

TICIRE, XUE BH, T4 52 0P 5 bRy v Tk 2 0 o KRR AE K 45 ) 3 )2
SEHE[)]. T ERREBE RS, 2021,38(1) : 103-113.

AR, TG B M, S PR ARV B TE X 2 VD K R R
MR J]. PN, 2022, 42(2) : 142-152.

BRRAS, A ik, 96 7 52 L PR ARVD B A St B /K AL 24 A [ 7). b
PH223R,2011,66(5): 662—673.

IMRAL. ELFF RV BRI A% B VD IR ACRAE B 58 [ D). 22 JH R 24 A
223, 2016.

ET5E, THL A, S P ARV A s i S W ).
R ERRE HIERRRE, 2016,46(8): 1106—1115.

/TG 3 AR P MU B R SR & SRR AR A ]]. B2 iE
,2000,45(4) : 428—434.

W2, 20/ 22 2 o 5 L AR B A A A A7 ) T sl 0 3R S
9 150 ka BP LIRS ]). VPR, 2007,27 (1) 1-8.

REIE, BRop e, R i, %5 35T RS 1 GIS A9 V0 B 5110 3 25 22 b #F
F——LAESFEHE MO ]]. T2 X IR 5558, 2009,23(8) : 91-98.

TR ELPHE MRV B0 X KA S S FRAE B A A R AT [ D). 2%
IR 223383, 2020.

=T, AR, BAR 23T 40 AR T P85 J1 I A8 5 B O S A s
FRB MR [ 7). M2 T 4%, 2016,23(4) - 310323,

TR BRI, B PG v RV A A s T XK S A A S
VR K IS BT A% [ ]). bk Bl 10k 8, 2006, 21(5) : 532-538.

TR TOAT, WRIE B, 2k L, 5 P 3t PR R e JE it 408 b DX i /K AR A1E
KB EREE /AT ). H E VDL, 2012,32(6) : 1507 —1511.

Bk, FLREAE, X2 %, 45 3T A AR 0 A W AR RRAE A 5 )] S e B
2= 2010,8(1): 15—20.

TR, TRER, AT P MRV R 2% 191a SRAF K it 8 4 o) 25
S DB S N A4, 2015,9(1) : 12-16.

ARART, T 98, DT, AT 40 AF ELP AR UD IR I8 I 1h AR AR 1k K
R A (). P E VP, 2012,32(6) : 1743-1750.

BEE, BIETR, BN, A P YD B L 3 2 AR Y & BHLAS
FERE L[] M BEZIR,2017,47(4) - 46 —472.

RAVE, T B RAL T, 55 JE T B B 3 AR VD B el 5 AR
BrJ] BRI, 2010,29(9) : 10871094,




