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Abstract

Based on the meteorological data (1983-2011) of Dengkou Desert Ecology Research Station of In-
ner Mongolia, the tendency and periodicity of climate change in the northeast margin of Ulanbuh
Desert were analyzed. The results showed that: 1) there existed significant period phenomenon
on the variations of precipitation and evaporation in the northeast margin of Ulanbuh Desert since
recent 30 years; their change cycles were 5 - 10a and 10 - 144, respectively. It was no periodicity to
the variation of temperature and wind speed. 2) The change of precipitation in the northeast mar-
gin of Ulanbuh Desert was not significant; the variations of temperature were obvious increase
warming trend, and its changing rate was by 0.307°C/10a; but the wind speed and evaporation had
a decreasing trend, and their changing rate were by -50.45 mm/10a and -0.284 (m/s)/10a, re-
spectively. 3) From the point of climate changes of the four seasons, the changing trends of preci-
pitation in summer and winter were decreased, while they were rose in spring and autumn, and
increasing trend of precipitation in autumn was most obvious (3.697 mm/10a); the changing
trends of temperature in summer and winter was not obvious, but they were rose in spring and
autumn, and increasing trend of temperature in spring was most significant (0.371°C/10a); the
changing trends of evaporation in spring, summer and winter were decreased, and decreasing
trend of evaporation in summer was most obvious (-47.83 mm/10a), but the evaporation in au-
tumn was on the rise; the changing of wind speed during four seasons showed a decreased trend,
and winter has the largest decline (-0.555 (m/s)/10a).
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B OE

FIHEFHL SR O FEEAES A AN 1983~201 14E K. BESS SR, ST 525G
RICIDGIE30FE R E AR EBARE; FHEI AT EN 2 XIS AR B A B4R AT T 5
Fo EREH: 1) iI30FEL ZMMPEFILEZERBKIKERRBEFAVERHE, XA
AAIN5~105EM10~144, BEMRNETHAERGRAYM. 2) LAV EER 60 5 F bR IR K TCH
BImnEs, BEREEEHEEmEE, FHKEZHMMAENRN0.307°C/10a, KEERLENRE
B ERDES, FEHBHMEESHHN-50.45 mm/10af-0.284 (m/s)/10a. 3) HEHBUTS,
KTER . XFEETHES, F. KENE LAES, BREEKERNEHE, 1£3.697 mm/10a;
KEEESE, KFTHBHELRHE, F. KBNE LFA#ES, BFESHRBERK, £0.371°C/10a;
FRA=ZTKARRENFINER, EFRDIEEHRKN(-47.83 mm/10a), THKFEUEIH LAEE; 4
MEFREHETREES, £FTRIBERK(-0.555 (m/s)/10a).
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SRR E I NSRRI 2 R R, AR A R R N BRI B i —, Bk
57 B % EBURF A RS K EAL[L]. R IPCC SRt fa i, 71 1) 100 Z4EH, KX
W AR BRIR B B B K, SR 2 140 SEAERCFRE BT 0.65°C~1.06°C [2], HEHIEHIT 30 4,
10 S 11403 B A = 1 1850 4E LUE AT — /> 10 45[3] [4] [5]. PUdbF5. P+ R X 2 E R L
—. TBUBGE T EML, 3T 50 A STC SRR I [E Pk HLIX LA 0.2°C/10a R TR, FEHTE 20 tH4d
80~90 AFARTHEIGE[6]. “AEASHE, b SEHHIKARZE R MFEK AR, XX Fhasth, iR
H A ] PG St XL 2 9 9 DX S AR T 17 B 18 R T AR 1 a3 7] 8] [9]
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1 22 ARV AE A E )\ KPR 2 —, VY EAT A 9082 km?,  H Ak F ] 7 b T VAN 2 55 T
WEHbAF[10],  [RI 2 — 2R BN B B R ) B 22 4y 28, DRI G I ) AR 55 B A S AR (s 0 e AR 5 12k
YOV S X B XU HE AR AR I [RLRN 25 18] b B B AR e 1, e A BRAR Ak i) )97 BUER [ 11]

H AT 2 T 15 24 A Ay XSk S AR O 7 RIE IR D, SCrR PR SR YE T, B 76 41 20 b A EE A
B 22 AR E AR AL G X IR S . BFKE . 28R 8 XGE TS bR AR LR IE R, A5 S RE 0 NIR N TT
LY FESARARALTEIE . 3E R FT DL R ) S SRR AL N SRS SR A R IS, ek 1 2 A b
Ho X P AR S PR SR AR S i
2. #IRE I
2.1. &R

A A E MO R 85 11555 AR A 8 A ik 1983~2011 4EIE A A Rk, 40T 1% X 85
Bk, 28R MERIE. BN
2.2. ik

K R BT U3 43 BT B V2290 W S A AR Ak 35, P AU AR 1 5 56 S R B ) 8 S — e 2R R A s FE y = a
+bx, [FHRE b RARSEL R x PEBMIT. b/NF 0 RRIETHB BN 2 FREES, b KT 0 NFRR
TR, A, B Morlet /N 43 BT 5 [12] 50 A 5 =2 A RN 30 2 S A5 14 ) A AR AR [13] . 2715 R 40
UL 3~5 HNEZ, 6~8 A NEZE, 0~11 A NKZE. 12 H~kE 2 A RKZE,

2.3. ISR

{4 FH excel 2010 % #di #E4T#20 %38, FH SigmaPlot 10.0 BEAT 2 [F VA 0 HAE B, /NS B R
Matlab 7.0 43 #rit 5 Nk 2%, FF Suffer 8.0 £ /N R BT 2R 4.

3. BRI
3.1. SR FRICIDSEK TN IEBFFHE

FHPE L(a)al &1, 7E 1983~2011 4= (0] 5 24 A Fyb i AR AL il S I B K S AE B ) Th g 2RI, Hk
PEILA 17 % N 0.344 mm/10a. SZ=RE/K &2 EL N 5251 2554 2), FRFEERIRBEKER Y
ks, RS R EIR, BAKREEKE 54 0.278 mm/10a A1 3.697 mm/10a, HAKZEMH & &
TRERFEEINER ., EAWERKENSEERKERNZEAMR, BIN TR, HB R
S N-3.416 mm/10a F1-0.215 mm/10a. T W, A FIybis 4R b1 4 oK & 138 0 3 22 ik = 5ok
= 138 0 AT e
3.2. B=HMREFRILSEETHEBFFHE

Bl L(b)R W, BEEFOrAIIERE, 1983~2011 4[] & A7 AIDIR AR LA 2k b 52 B S ) S dim R 4
R PERNH LS L, U 30 AEIAIE LSRN N 0.307°C/10a. & 3 Bor, 4 NENRIREE AR
R GRS, Jerh . KPR Brh, SR A %5355y 0.069°C/10a 1 0.068°C/10a, ifi
HEER R LR S, HAR IR A 2k B 0.371°C/10a A 0.358°C/10a, NAESIGAS LM 21 1.7
fEA 1.6 5, X B 1% X PR BT B iR IR 5 1 .

3.3. BEHmMMERIGLGKEZE L ET GBI
M 1(c)mT A HY, 1983~2011 4 [1] 5 24 A Ay biEs AR ALl A 78 Rk ik b 5B B st 3y . 26k
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Figure 1. Inter-annual changes in meteorological factors. (a) Precipitation; (b) Temperature; (c) Evaporation; (d) Wind
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Figure 2. The variation of annual and season precipitation in the northeast margin of Ulanbuh Desert (1983-2011)
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Figure 3. The variation of annual and season temperature in the northeast margin of Ulanbuh Desert (1983-2011)
3. BRI ERAIN%(1983~2011 £F)EE . FEE T

METH R 25 R B oR, 1983~2011 4 [A)4F 28 R & A il ] 26 —-50.45 mm/10a. 4 Z=78 K 2 #8 2HA R A8
(il 4). HhHEZE, EEMAERRETILERDES, ZREB W25 5] 8-8.21 mm/10a.
—47.83 mm/10a.—9.44 mm/10a, 1M Ak F= 75 & & R I — € 1 b THi s, FLZ R AR A i 1) %23k 31 3.7 mm/10a,
TX T B % X A 78 i T B R B e 2R R b SR

3.4. SE/HMINREFRID SRR WASBFFE

5 2 A 2R 1610 2 1983~2011 4 [A]4F-1- 25 Rd S 4 b B B R A R B 3 (151 1(d)) » et Il =5
GERLEOR, JT 30 AEAIAET ) RGE AR 10a FF1K T 0.284 m/s. 5] 5 R, 4 2 RUHEHAR I [FIFE BE I P4 M#
#, HARAE R 2 4 7] 8—0.304 (m/s)/10a. —0.369 (m/s)/10a. —0.325 (m/s)/10a. —0.555 (m/s)/10a, m] L4
P RIR AR B R, HUCNEZR, 3 Ut B2 X AP 35 KU T B 32 2 B A Z A B 2P 3 XU
B S 93/ 51 R I o
3.5. S=mMPERIGAGSET R EEAFFE

TS 2L AR AR AL 2Rl 30 4R K BRI [R5 HEAT Morlet /N34T, 1] 6(a) ] AVE 2E &
B B K AL R A AE 1) 20 W0 () ROBEARFAE, B TP aT ART 1, B K AR (I R A2 AE % 5~10a I [) JUEE () /A
AR . RIS TR RBE B 4 A - FACBIIR G, RN 2 RURE O J AR A AE AN BT i Bk 3l
MR AR, HA M. thdth, B BRI ERIR . AR ARGE 1 4T AT A (E 6(b)~(d)),
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Figure 4. The variation of annual and season evaporation in the northeast margin of Ulanbuh Desert (1983-2011)
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Figure 5. The variation of annual and season wind speed in the northeast margin of Ulanbuh Desert (1983-2011)
B 5. B2 ERAA%(1983~2011 4F)4F, FERIRI(Lias

DOI: 10.12677/ccrl.2018.72011

88

SRR TR AR


https://doi.org/10.12677/ccrl.2018.72011

R E

AT 30 4 5 AT AN YD AR b I 5 A B TR ]R BE AT KGE A7 B S (6 FR AR AU, T 28 A A7 A 10~14a (1)
I 1) RUBE (R P AR A A, IR IZ R BB T 3 IR

/N 22 VI RE S W B IR 28 B ) PP A1 (KD e Bl i B RUE a (0 ARt DL, AT FH DR E B KRN 28
B R AR R . BRI /NEOT 22 B (B T ()7 AE 4 DNBONITEE IR ME, AR N 4 4
MR R . Horb, SORIEEX NE 9 SRR R, 6 9 SF /A IR A R 5 doeiik, B /K AL I 36
—EAW; 5 R R RS A A, BRI R, B = SR DUIEAE S R M 2 4
AN 14 SRR IR RUBE, e TR K A AR R 2 = A DY 5 J 0 I i B adk 4 A Ja 39T I8 sh 428 1) 5 Pk
FEREANIN (I A AR AR AE . [RIRE,  AAIAT 7(0) 28 A B /N 7 22 B R] R ELAEAE 3 DN BUA WIS I, 56

)\

1995 2000 2005 2010

(®)

1995 2000 2005 2010 1985 1990

w‘,‘7~7‘/”‘\
1985 1990

It ] ) (a)

A

SN Y AN NS S S N AN S AN o J J_ 1 J LuN ) .
1985 1990 1995 2000 2005 2010 1985 190 195 2000 2005 2010
© Ay (d)

Figure 6. The contour map of wavelet analysis. (a) Precipitation; (b) Temperature; (c) Evaporation; (d) Wind
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Figure 7. Wavelet variograms. (a) Precipitation; (b) Evaporation
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1) S22V EAR LD G E AR R B T 2 E A AR . AR ZIRRE KB CE K
ARG EESE, 20 HEEEE 19 P THE 0.4°C~0.8°C. T 20 SEJC MR, 20 40BN 9 FEHR KL
7F 1980 FLLJG, 90 FEACZIT 2000 F LUK IR 10 45[14] [15] [16]. €28 = WS40 E APl S )
R H, A 1909~2011 4, o EFHEHL XA EFF T 0.9°C~1.5°C [17], AFRRiEZAE] 0.22°C/10a,
X G AERRAB A, (HRERE SR T2 0.12C/10a. CHRAZHIE RS REY, 3
22 A AP AR AL 2 TR R IR AR 0.31°C/10a, 38378 i T4 BRI A BRK S o IIRLE Z 75 M AR (LRI R
RETRXRRBHETEREE, S PR E B IR, Z2mZENR R, A FRIRENHE
A B R, N B ZEIG IR I P A5 AT AR [18] . TASHIE TN Aob 5 22 A Y58 2R b 10 % 4 R FE A2 A DTk 2 K
NETHRF MR > KEE > B > &%,

2) LA R ARICIAGOK TN A K & R R FREEH . A SBRSEAW &, KIERR I,
FECABRK BRI 75 3 ARG A2 O3 [19] o 28 K AR AR e 5P AT /K B P 1 B B R, WP R
REAEFA AR B EE[20]. AR, i 40 FRET R TRXEKESERKERNF
PRI RILT B S [21] . X T AR A X0, R 30 (ERIRAWI R, HAKEEHE TR
%4 (~50.45 mm/10a), X F] BES2 Kl g% X 457 35 XU 1) {2 2 T B(-0.284 (m/s)/10a), #REE 1 IR T iy
RIZK MG R, MR . ENFEE[22]0 FTIA NI 44 SER VAL XK 8 K BRIV B &
(R Ea A, T 7% R R el 1 DR D) AT B AN G bt X P 24 b i X 2 . H IR Bd b . P H A E
D LA R K FEE 186 0

3) Ly AN BRI G PR KAE . ZRRANECK . AW TR, 5 22 A0 RV BIAR G0 G % K A AE 4
B (B0 B LK (B2 R AE 0.395), 111 HL /K IR 0 BE 22 e AR K, o 2R [ K A 4R B 7K 1) 60% LA
ey X T E G AR X R KR 2 2 R R KT R K 2 R TR, K X — I K E
PR E L ZR[23]. A FRAT I R I R R K I 2 R PR #4(—3.416 mm/10a), iX 2 Kb XK I fe
DG, 42 1] IR 38 5 Aoy 5 R Aty s e 1) i SO (R R I G — 350, e 17 Kk B/KyR IR, AT
FOPG AL o b X 2= K 180 [24] . AKZEBE /K B B R4 n i %4(3.697 mm/10a), X5 XlI4155[25]iF
FEEREE I, MBI AT T H E P AL X R BRI RRAE, AN 1971~2010 4E[A] Pt
X A ZEFK B 5 B K H 80 Bt

4) 52 ARV E AR A G ASEAR A B R RHE . A% BE R (] 2840 52 B 2 PR R 5B, B
HEFBEHAME. RABEERE, SRR L “ 20 RE” BRI, AT 7N A morlet /N5y
TR AT 30 4E 13 22 A FIYD I AR L iU G AEBR B /K N 28 R A7 /0 B S5 FA 3 1, LARL B 343 38 5~10a A1l
10~14a, 55— FJF 5008 9a Al 11a; 1736 ARG A8 A A B S o B 70 X Bk 44 - 230 D
Z WA S BB REE, HEAMX R e, X 5hERS26]MM AL IR —8. TEiE%E[27] [28]
T4 RAB R, AR BRAR AT 5, o [ 7 Jbh [X 1 B /K SR B AR A A7 AE 36 B S0 1% 8 J3 ek, 9 DAEE 3a 1 5~7a
R BE G AN E . KT 2R AR AFEA R IX 45 H 4510 A Bz 5, B RS [29]0 H B ik
35 fESR R S S REAE AT T /04, £ AR 28 R i R B DL 12a FH 17~18a (A IR %5 0 = , 1 4= 34345 [30]
FRVRIE 78 2518 2 A 2T I AE 7% R AP AE W B 1 6~7a AN 1~2a MO RA 1. ARFFRAURIE TS5 G0l
MBER 8T, RIE R — 5 B A IR . KR H RS5O R AT 5 22 A5 b i AR b 2
R R R AR AR — SR
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