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Abstract

According to the fourth assessment report of the Intergovernmental Panel on Climate Change, the
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average global temperature rose by 0.74°C between 1906 and 2005. According to the fifth assess-
ment report of the IPCC, the global average surface temperature increased by about 0.85°C from
1880 to 2016. The earth’s surface has continued to warm over the past 30 years, with tempera-
tures rising by more than at any time since 1850. Mongolia is not only an important part of the
One Belt And One Road China-Mongolia-Russia economic corridor, but also a region significantly
affected by global climate change. The Mongolian-Siberian high also has a certain degree of influ-
ence on our climate. This article download the CRU reanalysis data (Climatic Research Unit, re-
ferred to as “CRU”) 1981~2016 world nearly 2 m monthly mean temperature data on the ground,
after processed using linear regression analysis and M-K test were used to analyze the results: 1)
since the 1980s, the average land temperature change rate in Mongolia was 0.526°C/10a (P < 0.01),
the annual average temperature increased by 1.894°C. 2) The abrupt change point of land temper-
ature in Mongolia since 1980s was 1988. 3) The temperature of more than 83% of the land areas
in Mongolia increased by more than 1.5°C, and the temperature of more than 88% of the land
areas in Mongolia showed a significant increasing trend.
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1. 5|8

SRS AFEA K 2 51 #L P _ETF(Zhao L, 2016) [1], 44732 [R (Lizana X C, 2017) [2], A=V £#E
P8t Jk(Pontes-Da-Silva E, 2018) [3], £&¥F KT ZE(Neves S T, 2018) [4]55, FL & 520 o 4% 7% B A 2K
{g#FE(Jing H, 2018; Rossati A, 2017) [5]. [Klth, ABREFEARRE CBONEIROGEME . BAA B BUM R A %
APk 171 2% T 2= (Intergovernmental Panel on Climate Change, IPCC) 28 W0 /R PP 25 48 i, 1906~2005 4F4=
BP0 BT 0.74°Cs (HNXIRFIZETRE BE, [EEAEEAAFHEZER . bRk a4ELHF
ZEAT R ETHE R IPCC 28 FLIR PP A5 TR ), 1880~2016 A3k I £ 1Y N 172 0.85°C .
2018 4 IPCC KA T (ABRFHE 1.5 CHREAIRE ) , 24k Bon T 43R SURAE 2030 £ 2052 (Al b
Tk Az KT 1.5°C o0 30 47, ARHRFFSL TR, W F TR & T 1850 4E LISK AT 1,
1986 % 2016 E AR T —NMESS .

S — PEAPTRI I 1 s A2 A 24 ) S DA B 0 b T K SR IR S SR R R i BN R R (6], SRl -
PEARRE o A Pk A R SRR R G, AFSEn @R T 500 - AR, FRdof T 5 & E
PUHEE(90°E, 45°N), UL 1034 hPa (£ /78E, 2008) [7], FHLmyu FlM s 1 B e KL EjEib X LA
AN R E (T 0, IRTTEE, 2R, 1991) [8]. 5 - VAR E R RR, AR KR, EEAR
KA NGR, e, PR H X6 N N UTaEal, AT A5 b T AR B A, i S e S 4K 17 R
1At mA X RA AT N, FEUR I 43 X AN [FIFE B B, 7™ e X ) e A A o R UL
HIFER, 2018) [9], 5 IE M ETHTET PM2.5 15« W =, 2017) [10]. FIHRTNIE, BAE%E
X 58l — PEAA R 5 R (B 25 AR A0 R S AR REAE B S T RIE TS, (BT 58 B S BRI AR b 52
dTE R S, TR EAERS 2 8, 2 B B R SR TTE R 1 B G
BT AR A CRU FRA T BRI L T 1981~2016 452 1l [E SR AL 25 18] 22 5 v, i RS A
PFRAARAE, S AR T DX ROl e AR5 e B 5 il R A DT iR -
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2. BEEERZE
2.1. ¥

AICiEFE T University of East Anglia (UEA) B SU&HF 7T T Climatic Research Unit (CRU)F 73 #744
. ZHIREA RS DEMNEGE, WAZHERX L, OR B I 80 EaRIEdT 784 S54d(E,
BAT 678 5 R BOR . /3 Em BIo B H R R ZE R M . CRU F2r B 8 i 48 42 1901
&, AN 0.5° x 0.5 GHi K& S A Flidth . ASCESE T 1981~2016 FFEERITHLE 2 m 12 7 PR AL
s KH ArcGIS #4111 Spatial Analyst Tools T4 1] Map Algebra T #1[f] Raster Calculator #4711
B F 52 [ 20 20 80 ARARLAKIY CRU P-4 HiHiE B2 1038 H Bl 2 s 20 20 80 AEARLISK I AF 4K
oo THEASH SO AR PR AR I AR A 5 YRR AR

2.2. A&

22.1. SRTENKEEBSE
BB M TR K A TN ) BT, e AR E I SR B FR AR AR R — B R LR R 2.
MRAEE SR, ARAEET T R SRS, B & Erid iy M ey, o AR Ak AT AME TN, BE8%
PEOONE 25 15 B B2 B T T0 FrD R 1 FEE BN TR A0 0 S K 0 A A AR T A T 2 4 (L
Xiangge, 2015) [11], &AL & (v) 5 ot B ] () B — e 2 1k [31 )3 77 2«
v, =ax;+b,(i=1,2,--,n) (1)

K a LR RS, FoRTRERBUNER; b N o [HIET D HIFoR R A 2210 2 E TR
TEEES, Mo NIEEFRTURE ETHES, o AEROR RS TRES.

2.2.2. Mann-Kendall #2138 3%

Mann-Kendall #5622 —FHES G772, HAR mUR X 0T E)F 1 B AR A& A b, BA
AZREARME . HAARBEER W, Fpt AR A LHEIF T2 B H[12]. Mann-Kendall £33, J5{E
W Hy NIEFA (x,x,,--,x,) TR ES, KB H, 2575 8RR D2 @S, Nk,
FJIERRF A1 S, o

S, =3 (k=23 .n) @)
i=1
1 x 2x,
SEXGiiH AR
S, —E(S
UL:[k (k):|7k: 937 ’n
var (S, )
k(k-1
E(Sk)= (4 )
Var(sk):w 3)

UF, AVRIEIERS /3T, BRI T 5 x BT X, x,,-,x, FEH G RF5], UF, =0. MT45E
BENAKT 0, FEIREIZZEMKT a = 0.05. F|UF|> u, , WERIEFIIFEIENRF-EHBRL, 45t
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R, AR, K ERIEE R, NREPIEF A X, x,_,x, BEEMEERERE, 5
F|UB,, WX UB, =-UF,, k=1,23,---,n, UB, =0 . X— ik €T AR fEE, i By LY
BT AR IR IA], JR4R OB X3, BRIk, & — Pl FH I AR A I 77 7136

3. BRE S
3.1. REESIETNIFES T

3.1.1. FESERTHFHES

5 i 1981~2016 2T 3SURA 0.49°C, sdid M3 /1 567 B 1981~2016 4 CRU F4r T4k
P, TR RS E 1981~2016 F RN AR B TTFE N y = 0.0526x — 0.4838 (R? = 0.2217), fHHZ
[ PR R PR A o 0.526°C/10a. Z 1 EA-FISIRIGIN T 1.894°C, BARSEEMEE L
FHEH(P < 0.01). 584 E 1981~2016 F 2 F- V3w N 7.31°C, i@ etk 01 588 B 1981~2016
£ CRU H7r s, 1H5AA5 tH 520 [ 1981~2016 RN (R AL HA TN y = 0.0512x + 6.367 (R? =
0.2089), 5 Hi 5 [HE PR BB ZEA 0.512°C/10a, SRR EREZE EFEEP < 0.01).
1t E 1981~2016 £ 2 PR ARSI N-6.47°C, JEIT LM HA 51 E 1981~2016 £ CRU Hor#Hr
B, tPEAA RS AE 1981~2016 RN R EH TTFEA y = 0.0429x — 7.2623 (R =0.3112), 15
7 B AP SR AR AR R N 0.429°C/10a. ARSI 2T E ETHEREEP < 0.01). HE 1, FEHE
AR oA I FE S AU, AR TR, HL P 2 b X HS IR AR
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Figure 1. Minimum temperature, average temperature and maximum temperature in Mongolia from 1981 to 2016
Bl 1.1981~2016 FXEFRRS[E, FHRE, HESEE

1 2, aTLLUE UF thZE HAE 1981~1983 58 i [ 4TI 2 R %, 78 1983~1986 4 ik
EHEEN TR BT, UF iS5 UB HZRIAC SAHAE T 1988 SRR, i BH 5 oy [ 4F T34 R n o848 4
7£ 1988 4, i [EESIRAE 1988 LU Fr4E BTt
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Figure 2. Mann-Kendall test of annual mean temperature in Mongolia During 1981~2016
2.1981~2016 Rty EF P[RR T L E
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3.1.2. OFESBETHIFES K

it 1981~2016 A B KA VYFFHESIR 2508 1.80°CL 16.62°C 0.59°C. —17.95C, it 2k
SrHT S E 1981~2016 4 CRU Forir i, 1HEASHEEHE 1981~2016 FHEFURM B EHR T y =
0.0624x + 0.6408 (R = 0.2622), 1352 HEF TR IELAMBIR A 0.624°C/10a, 52 HEF TS
AN T 2.246°C, MR ENEE ETHETP <0.01); 5 E 1981~2016 F 5 Z R 2L #3718
y=0.0714x + 15.301 (R* =0. 4175), 1358 HEF PR EDBIR RN 0.714°C/10a, F i EEZET
BPIRIGAIN T 2.570°C, BUASIE SR EE FTHEASP <0.01); 52 E 1981~2016 FERKZE IR [A) ARk 3
JiFE y=0.0461x — 0.2657 (R* = 0.1724), 75H 5 EAK T VIR MR BIR 54 0.461°C/10a, 57 [EIAK
ZPRRREIN T 1.660°C, SBASIEZEZE ETHED0.01 <P <0.05); Z0TE 1981~2016 442 R A
AT FE y = —0.0248x — 17.5 (R* = 0.0164), 13 H 5l B & T F 3 SR L AR {17 36 9-0.248°C/10a,
S AT IR T -0.893°C, MRS IR BA R E R EEHA(P > 0.05).
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Figure 3. Mann-Kendall test of spring mean temperature in Mongolia during 1981~2016
3.1981~2016 SR EHZF T [IBREHLE

H 1 3, Al st UF 28 E HAE 1981~1983 5 i [HHEF PR E LFHER, 7£ 1983~1987 E (i
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Figure 4. Mann-Kendall test of summer mean temperature in Mongolia during 1981~2016
[ 4.1981~2016 R E B F P[RR EHLE
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H 1 4, aTLLER UF thZE HAE 1981~1986 58 i [H B P/ SE 2 FIEEHA, 7F 1986~1995 F
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Figure 5. Mann-Kendall test of autumn mean temperature in Mongolia during 1981~2016
& 5.1981~2016 R E Rk F P[RR L E]

mE 5, PTLLE UF i HAE 1981~1985 F52 1 B RSl — BEAE X DA b, 1 U A 7E1X — i [A]
BEGESRZRE A, 1986~1989 4 S H I AR E 1 T % . 1990~1993 - i & /e (E iR
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Figure 6. Mann-Kendall test of winter mean temperature in Mongolia during 1981~2016
6. 1981~2016 R EZF LI K IRRET L E

HE 6, ArLLd@ UF fZ5F HTE 1981~1987 58 EA TSR —HE FEEH . 1987~2010 F5
EARE B, 2010~2016 F5 1 ESREE FH&EH . 1981~2016 4F, 1EfFiiZk UF 5 &7 HIZ UB
FZET 3 K, RIZATE 1981~2016 TSI T 3 K. 1984 £ EFHFRAR &, 2006 4
FREGRAR A, 2014 HONSIE B TR

DOI: 10.12677/ccrl.2022.115085 825 SR AR


https://doi.org/10.12677/ccrl.2022.115085
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Figure 7. Elevation map of Mongolia
B 7. fEESEE

587 E M 38R AR B B V5 R AR PR A 3, 38y 1300 oK, SfIRAL A 580 K, Wk m
2710 KWL 7), HEBRIZRERZ A KEERTEE, “PIWHOET 1000 K, FEILEL A D EobkHL, 382
B IR 22 L ik o 5 oty I ) 3 L kR P AL - ZR R E ) BB R 28 L, P33R 1500 K, AT 58 1 [E P 6 s
Bz, frFZdEGER, vEdb - Rk RGBT 1000 k; Zb E RIS R K, ZRALPERER
PPLE, PR 1500 KA L.

AR ArcGIS HAFH 1981~2016 FFIEFHEHEAT A ER, XF 8 AT IE OB HITHE, 19 H 50 E
25 [R) A0 R 5% s SR G INE A ARk S AR e M B K, B 52l BT 30 IR AR 2% [RI4FAE

Kl 8 HR AT U B X 30N 36 AERAEPIRIRIG I 2°CRIthIX . —IF 342 M, Rt
1) 46.09%, 3% 158 B 52 47 [F] [ 20 140 80 4EAR LUK T #4535 - FH i 2°C A Th B o 4 R AR I — 2.
XS X AE S E A R, PR, R, ALHE TR L XORHER, BRZR I DX ORHE, RS I A TR
SoRE, RO, O SUE B IX 0N 36 RSP ARG N 1.5C N 2 CHHhIX . —3 279 N3
s, BB 37.60%, XIS EE 20 thad 80 EAR LK SE EFART 1°'C/hTF 1.5 CHH
X A A A =y 2 — . XS XA TRl X ARAE, A F 50 E X . mapihx, A5
B RTES W B ARG EE . WE  R U 55 X300 36 AR PRSI T 1.5 CRlX . —3Lh 121 MiE
o, HEBULEIR 16.31%, XiHZEHEE 20 e 80 £ LUK AR EAHET 1.5 CR X AR E
S ST ARG 2 — o XX 43 T 5 vl [ AL R A

9 HLL A R 36 SRR TR IS INME B AR ORISR (P < 0.0 D) HIIX . —3L4 500 ML AL,
AT 67.39%, X1 BHSE T E 20 40 80 AFEAR LUK P38 I S A% I 25 1 0 fr X o 4 L T R
M=0r 2 — o XEeHh XESE T [t PEE0, AR 7R Ll OGS, B /R 2R 1L X R DA & 5% 7 [ B 7
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Figure 8. Spatial variation of temperature change in Mongolia
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Figure 9. Correlation analysis chart of temperature change in Mongolia
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HIX o B8 8 SN 36 AR A3 IR S I I AH S PR 56:(0.01 < P < 0.05) [ HKIX . —JLF 154 Pt e,
A EBEAM Y2 —, RIS EE 20 2 80 AR T AR R T N i i X B 4 R
AL 3860 P DX 0 AR 5y [ AL ML X 5 AR X, 3B A8 TR /R 2L X Skt b X 2
] o W €8 RN 36 AR SRAEST- 25 RIS I A 8 I AR DG PR (P > 0.05) 19X . —JHA 88 MIELL A AL,
A B — R X VLIS B H 20 20 80 AEAR LR P 1SR 2 AN 2 35 48 I (1 1 X o 4 [ i A7
) — o X EeHh X 7R 58 [ AR, JbEe, T ERRLX ARG,

4. it
4.1. BUIRF IR o) FE

BEHA, EHbr EC&KRAM T 20 ZEMRBITEEE, ASCRAMZ CRU #¥E4E. #Huhiit
LGS Fn] RE AR A B S AR AN R I ZE S Bl bR I I EL LI I s 545 NCEP-R2 545 B 58
ERA Interim Fi /0 HT4#, RA-55 Fr i ss. SmRik(1995)F A S d 25 /> Gl 52 42 H P34 %kt
(1940~1991 4F)orHT T 5 AR ES, REM, 52 Fk5E 0N EEFIESELL 0.0190°C/AE R
A, & BREAKERRE EES, £F EFAEEREKR, N 0.0540°C/4; BEFESIRL-0.0110C/4E
N FE[14]0 BT RIS I R X AN R, ARSI 45e 5100 Nt FeAa L : PR S
B KRR EEE BES. EFE. AFTEMGOE AR 13555 E 1940~1991 F54%
SEEHE: A E 1940~1991 4 ZELL 0.0540° C/AEHR I H _E AR R K, EFESIREL-0.0110C/4E
(RN . M3 CRU B 8dEgE: 550 1H 1981~2016 FFA TSR LL-0.0248 C/AE R N %, ik
RIREANEZETHESRP>0.05); EFESELL 0.0714 C/AEFER ETHH T ER R K.

4.2. WEF LR

A I8 IS BN 77 ik 1 52 E U2 <UR AR SRR AL, R T 5 =R 55 A I RT
B, R R NEY IS b, A ELFTERNZRA SRR
Mann-Kendall SRAHG45 75752 H T HOKESERERTHE, AChSEEEKSE. £FTRBIA T 2R
A i, Herp ) — B RAR SR AT R N RAL AL T G A A RARKE I T VA A R E HET R AR AR IR . ACHIE
FURI S H AR TR A R, KRR TAFURBNH R T 2N RE L. ARBE, &K
TMRAL FAEIESEH) 3 4, HILAE 1994~1996 0] AZ=HRA filf W AIFREK T, KW ATRERE S
o &R AR B A SRR IR R R 2 —

5. &t

1) 1981~2016 52 1t EAFE 3R N 0.49°C, PRI M %4 0.526°C/10a, 1145,
BN T 1.894°C, MRS ENEZE ETHEHP < 0.01). Sk EPUZS R 2R b BURAR R 2 2.
R KFE AF.

2) SR E AP RGN AR s AE 1988 4F, FE EAEURAE 1988 FLAEHFLE B, Sl EESFT
PSR NS4RS AE 1993 4F, FFd EETSIEA 1993 UG HEEE BT, S B 2 2 PSR nseAs
MUTE 1996 4, ZEE SR 1996 4ELLEREE BTF. S ERKEE P IRTE 1994~1996 fE[HI AR T
=W, AE 1996 FZ ERIRE R S . FEHEAFPRIRAEMNT 3 K. 1984 SR EARAR
A 2006 AR N ERAR A, 2014 GO TR RAR S

3) S G 46% X AR TR T 2°C, Sl [ R 83% i X AR BT T 1.5°C;
S 7 [E B 67% 1 X R AR ETHESS, Sl E I 88% AL X R B 3 FAhE.
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