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The characteristics of climate change in Xilingol League from 1956 to 2017
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Abstract; Using the meteorological datas from eight national meteorological stations in Xilingol League from
1956 to 2017, the characteristics of climate change in the region were analyzed by linear regression and other statis-
tical methods. The results show that; The mean value of average annual air temperature in Xilingol League was
2.76°C , which had a significant upward trend with an increase rate of 0.43°C -+ (10a)™", which was 34.38%
higher than the national air temperature increase rate. The average annual precipitation in Xilingol League was
253.86 mm, which had a slight decreasing trend of annual precipitation. However, the decreasing trend did not pass
the significant level test of 0.05. The deceleration rate was about 6.32 mm - (10a) ™", which was contrary to the
global and national overall change trend. The average value of annual pan evaporation in Xilingol League was
2 164.75 mm, showing a slight increasing trend, which passed the significant level test of 0.01. The ascending rate
was 10.90 mm - (10a) ™", which was contrary to the global and national overall change trend. The mean value of
average annual wind speed in Xilingol League was 3.76 m + s~ showing a declining trend , which passed the signif-
icance level test of 0.01.The deceleration rate was 0.16 m + s+ (10a) ™', which was slightly lower than the na-
tional deceleration rate. The average annual air temperature, annual precipitation, and average annual wind speed of
the Xilingol League had periodic patterns of different scales, and the annual pan evaporation’s periodicity was weak.
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Fig.1 The average annual air temperature variation in Xilingol League and wavelet variations
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Fig.2 The average annual precipitation variation in Xilingol League and wavelet variations
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Fig.4 The average annual wind speed variation in Xilingol League and wavelet variations

R TR | TR AR B — VG I B A A L S
A6 — 7 980 = JE R W A Ay, e HRGX AN XA 8 R
R TR - At g TRy, RS as R &
W1, B pRER# 1956-2017 4F-F- 1SR A fb s #2220
0.43°C - (10a) " BE/KEIBBHEFL K 6.32 mm -
(10a) 'A%, 5 Lid o KR —5, 2k
I FTH IR JE 1951-2012 4E A FHEZ K 0.12 °C
< (10a) "™t E 19612015 AE A FHEE K 0.32
C - (10a) " BIAREREN 1956-2017 4E[A] -2,
T b B L BRI 3 5 258.33%, L4 [ R
R 34.38%, b2 BR b 4 R B i X8k, B KO
1901 4EAE BB T BT+ (FE 1951 A LARI 0 Hh 4545 B
1951 4EJ5 s ) 1 P E 1960-2013 4ERE K &
LRAPERE NN 0.94 mm - (10a) ' Ak A
1956-2017 43 [E] 4F R 7K 5t 356 Y R 244 6.32 mm
- (10a) ™", 5 2Bk A4 [ P K 8 R AR bt 3
R,
KA R, ER b T T+ 35 75 B o ek
— 2t T RE S AN iR = Sk (€O, . CH, \N,0
) FECA N R R (RO L R | b 3R R
RFR AL ) LR, MEBORE,1970-2010
AF CO, HEf iE 4 R = AR S HE R Y 78% s &6 &
JRAN FUE AT IR R4 3 R A A SRR Be it BT CO,
HEBC w4 e R EN L WA S FiR, A
1947 SEE 4 MRS A9 A O — T2 LT3,

1947 SEAAUA 18.85 71,2017 FF4 A N 4K

o - 1200

2 ——rAn —— KPR

5] Total population GDP u,

S0t e pl 1000

2 oes .n". /l. =

= oo [ <

o o 800 =

Z 8of o | ~

E - / 600

5 fl" / ":

2 60 ] N

3 o d 400 &

e \ / =
N a

< 40f ]

= ./ . 200 ©

ﬁ ..0‘.-. ‘/

< 207 {o

Pz}

1940 1950 1960 1970 1980 1990 2000 2010 2020
AR Year

B 5 SHBHBEAAOSHKEBE(CDP) T
Fig.5 Changes in the total population and
GDP of Xilingol League
FIAF] T 105.16 71 A\, 1949 4F fify L [X AE 7= S (H
(GDP) XK 0.21 12.7T, 1949 4E % 20 {40 90 4E4X,
GDP #:i%, H ¥ K 2518 ;20 fik4 90 4E48 % 2000 4E
HIJE, # X GDP 3K B & ;2000 4F £ 4, #1IX GDP
PP K H 2017 AR AR PR EE S A 090.47
178, 5 ZAHN A BRI 9 S et (JERERN S I B
il RSRAEE) WA TR I, T % AR HE R 2L
LI, XA R T AR KA T (B, B
AR 20 2 70 AR 4R BT, i GDP 7E
2000 4FLAJ PR B I, W AR A IR W2 vl B AR
XA BT £ R 2 2R AR S, <
AR A SIS 25 I F AR B 25 A IR B, 2 A28



55 4 39

EH A 1 1956-2017 S8 MRS D IR S AR LR AE 289

sl 5 AR AR ILFEEH 0 R Jead &, KA 55 AR
b5 DX A A A B EL AL, DA B A5 R0 <A
A IVE ML B e ik, A R85 e i — 2 iR
T (B JE A 25 R G 4 Bk B v A< 72 % 1 B ik
AR 2R

SR SR AR REMALERE NI
FERURE  [R] B 7 2k 45 ol 28 XU 5 A i K& AR 1Y
I8 T i 1, R K AR 3 A4 0 1T I B R 2K 48 X
B, KGR URSE R, 25 A2 75 2R 50 R 45 D) e Sk 3k
%, X A ER AN X AR & R R R B
AR e R Y B S AR S R AR I R G
ER 27 R N 5 S O Ky v N NE T e
7277 (NPP) FSEMA A7- A 1E BRI SO, R0 G
IKBGREM AR S ILAAT B PR i S e i R
SRIEYE R TN W T R R X R A AR R
&5 [ LY = DR ARl 8 % 14 o o R N R 3K
(%) 2 7 A B R M T B RS K A B A
At 2 PR RO 1 50k A AN b T 5 DX
R S A 1) | I = I N O ) A RS
120 TR SR AR R S | K SR A Y
AR, A 0 A 20T R AR KR K A AR Ak,
F I IR 2 A T

ERRFZ M IX 2R K LZE KBS BEm
TRERaS BT OB A ke Y PG
50 478 & L 78 & i P SR 17,2 mm -
(10a) '™ ZE A 34 I, 5 B0 % K
FHAR S/ SR H 3822 MUK IR R 22748 55 02 e Bk 7%
S VB FFL R S0 B bR o B 2 R T 2
R AL 5 A BROR T [ )RR AR A O —
B, AL WFFEACH SR T R R A
1A% X ZE & T SRR

SERVE IR G, #Als F1 v 26 3 3 b 3% KU DE 7E
Yol I T 1 A R ) R K AR B i R 1961 -
2014 AF 3 Hb 2% RGH B DR H 2298 0.18 m - 57 -
(10a) 710 b S iy S A ST 35 XL 114 725 A 2o
S BB HR 0.16 m - s - (10a) 7", e
] - 22 326 ol A R M AIG . 7E 4 BRI 9 A B 1) 7Y S
TR JL AR WU A B 2R XU S DL S £ )
RTINS | 28 1) PG 6 B0k 55 T 20 [ v i 4
X825 SR B IRE /D v [ IE R e 5 e E
LA NS 7 WA N L B - W i e o R TR A
10X 2 F R R ik ) (AR BT AT g S PR

P BB FT S5 R, B RERhE 1961 -

2010 4ERYSIRAE L EA 28 .9 a F1 S a (135 5,
EARG 25 A R [A], HLRIF 5 445 SR AA 2% BH ) Ak
FEHHE 1961-2010 4 HIFFKAFAE 25 a 1 7 a B95E
JERES T A 5 45 SR 3 W8 AR S 8 Y
FFIKAE 25 ~32 a RO A ROBE B 4 W 0 J&) 300 1
SRR RS LA A, KD
IR OE (VAR R0/ = 2 B R T B U RS N e e )
1960-2010 4F-78 & WAF 52 3¢ B, B W] i $ok 4F 28 &
M e —F AR 23 a; A58 XS X B4 i 1964 -
2010 4EMIZE K EA 8 a 527 HI SR Z 8
JRIAEZE K AR 12~ 14 a F121~22 a REZHHE
B EARRFR AR S A AR ER,

5 45 i

AR G ARER I 8 AN K50 14 1956
2017 AERR B, T T X AR BEK 2R &L
PR R X AR AR A B A5 R .

1) By RSB 1956 -2017 4F 3] ] 19 4 - 1 =,
MEARE FABRE, EAHEEN 0.43 C -
(10a) ", o4 E AR BB 38 5 34.38% ; £74F 27,
21,13 a F1 6 a fRJE,

2) By ARERH R 1956 -2017 4F W [A] 45 B 7K e
/MEN 158.58 mm, Fe KAE K 418.19 mm, “F-FI{E K
253.86 mm; f77E 28 a Fl1 7 a (SR, AFREKEA
SR i SR E T 0.05 53 HEKE R
I IR 6.32 mm - (10a) ', 5Bk 4
ESfENEEIUNa P SE Y i)

3) B PRSI B 1956 -2017 4F M ] 4F 2% & 1L 2%
KA/ IME A 1 817.26 mm , fir KAE A 2 471.13 mm,
SEEME R 2 164.75 mm, JE 55 ; 28 Kk MLARE 78 & G
HAMMES ZERE LT 0.01 82 HKF &
555 i R R 10.90 mm - (10a) ™', 5Bk 4 F
LR AR LR FAAH I

4) B ARERHE B 1956 —2017 4F 1] [a] 4 S 15 X 3
B/MER31T m - s BK(ER 436 m - 7' T
E4 3.76 m - 7' F74E 28 a MJEI] . AFE 35 XUk HL
A 5 A s B e BaE AT T 0.01 A
IR 5 3B R K 0.16 m « 7'+ (10a) ™", H4s
] 12 36 R AT

S & X #k:

[1] IPCC 5B HUCPPARAG S — TAEL 55 T AR ANEE = T AL <
A4k 2014 . Z5 A4 [ R ] F-t, H EC . IPCC,2015.

[2] (CEERABEEACE AR ) f5E 2 A2 8 =R B L



290 T2 XA A5 37 %
TS [ M L5t B2 Bz, 2015, (23] T, 250, SRR, S5 B B D 35 072 [ 4 J

[16]

[21]

[22]

BRI 1979-2014 AR BRASRE T 5 B i IS
TEASAVRHIE ) ] A F T HE R ,2016,12(5) :374-381.
WhTREE 2O, TROR, &0 R A S S T 3 2Bk
AR AR [ ] . R RS, 2005,23(2) 1202-208.
K PINTLI]  ZRAIT , 4. 1965—2012 AF#riid b it X < A8 1k
R A rmaRL[ T ]. T RIX 5T ,2016,33(4) :681-689.
ZHF B B2 A S S R AT ER T ] T 5
XAV AFFE ,2002,20(4) :98-102.
X Tt R B [ FE L X T 43 4ESARAE 1k Je x4
M AEFERIREIR ) ] T SR FFT ,2005,23(2) :195-201.
TR AT EG. AT S B B R I G2 AT Y R e E
FE[T]. ASREEIAHR,2017,32(7) 1 1125-1133.
SIS BRI R X - 3 2 55 AR AT [ D] PR
SR, 2007
SO AR, 3 AR, S B RES X S0 A A AR AR A A
(7). A3 47 ,2010,26( 21) :318-323.
fAOF , BT, B2 LT 50 AR AR ) B ) SR AR ALARFAE 4387
[T AP R 224 ( A SRRIFRR) ,2011,32(3) : 157-160.
F e, 2RO, TRER, 55 BRI S TR B AR 25 AR A
B[ J].AE2AR,2010,30(23) 16538-6545.
Iy, KB B L B AR R REIFI 30 AF R IR AL A AR AL RE
K HARBHZR ST )] E R A2, 2017,39(4) :86-93.
E R AR S T o ek & RN 4 N L= D
I3 —— A IERERTAEI T ] HFERIFFT , 2011,30(9) : 1669-1682.
SRIGRG X, T, 45 B FARMEL K B B AR i B T
ERFIESITL ] A IR K E 2], 2015,24(5) :119-128.
SEOG GMER L DUT 49 ARV AR BAHEA T 1] TR RS
FRE52010,24(8) :63-67.
Wi, 2B, BURIEE , S5 SRR [ DS e T AR 25 A5 £k
L) ] SEE R ( A SR ,2011,42(3) :304-310.
SRR RG2S 502 M AU =S i ARA:, 1997..1-260.
R S, TEWD S A AU AR AL IX R (1961 ~ 2010 4F) [J .57
FERL: B 2014, (10) :2294-2306.
S ERTE N i) 87500 & i e S Reoe = G, - Y VRO A s 7
TR RS 244R,2016,27(6) 1 750-758.
X5 PHL P ] 1960-2013 AR ARSI 23 FHAE | 5878 BASK a4y
B[ D] A AR, 2017.
BRI SR SR A SR 2017[ M b EE . P E S
P AR, 2017.

S 1

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]
[35]

[36]

[37]

[38]

[39]

[40]

SRR ) ] AEASFRET 41,2009, 18(4) :1472-1477.
TR, HVAT R, S5 B MRS R S e A 7 0 A G i [
R LAELRIE R T 38 51 [ ) ). vl [ 5 2 4%, 2015, 37 (4) -
66-73.

CLPEIRAT 5 2 HEHE , 55,1970 AEARLASR B MR i i A b B i s
)3 A& SR e A [ 1) SR 2012,34(6) :1017-1023.

TTE, BRI BIARER ) BAGRSIT 30 AERE AR AL ARAE R
BEZB AR ) ). H e A E A, 2014, 30( 17) :256-261.

TKAFES B ARSI 5 3 S B AR AR el [ ] HB BB
%,2012,31(2) :299-310.

Peterson T C, Golubev V' S, Groisman P Y. Evaporation losing its
strength [ J]. Nature,1995,377(6551) ;:687-683.

XU TREEAR , BE3HE, A3 50 4F Fp IR 2 R L2 A B8 A 3 e Jit
)] R4, 2009, 64(3) :259-269.

Roderick M L, Farquhar G D. The cause of decreased pan
evaporation over the past 50 years[J]. Science,2002,298 (5597) :
1410-1411.

DA e BB R R 28 2 M R T AR By G R T3 ma 47
(1] EAE S5, 2014,35(5) :497-503.

Mcvicar T R, Roderick M L, Donohue R J, et al. Global review and
synthesis of trends in observed terrestrial near-surface wind speeds:
Implications for evaporation [J]. Journal of Hydrology,2012,416(3) :
182-205.

TSGR R L 2014 SRR ASURAE AL A4 [ M] L
ISR, 2015.

TLEE P EXFIXEE R AT D] . Bat . B AR B LR, 2009,
BRSREE, W 08 VL, AT 50 A5 XGE R R AT RE R[]
GRMGIE 2016,6(3) :106-109.

PSR LR, BE.1961-2010 AFE AR IR SRR K i 25 A48
ACFFIEL ) ].K L PRI ,2016,36(5) :340-345.

E, B 167, 55 S MR e AN ) A A B X K A 0
AAAFER NI T ] oK 2 ARARIER , 2010,30(5) :46-49.
ARNpE A AN SIS B 50T S AT oK St A e S A
FE[ D] IFFREEE NS Al R, 2016.

FH B 50 AERAHG IR E R RER NN ] N
SEMIIRAAR (B ARIBUCHR) ,2013,42(5) :577-582.
WAIE, 3R DA, 55 SRR LW JRUE 48a MK A& RAHE
ST ] T RIS PR, 2011,25(9) : 145-148.



