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Abstract

A more significant impact on arid and semi-arid area from climate change has long been certified.
Therefore, it is necessary to be clear about the trend of climate change in arid area of Northwest China,
so as to provide management basis for sustainable development. Based on the data from 152 meteoro-
logical stations of precipitation, temperature, wind speed, humidity and sunshine hours during 1961 to
2011, the spatial distribution and temporal trends in the arid region of northwest China were analyzed
using different methods. In resent 50 years, these meteorological elements on the Arid Northwest spa-
tially distributed with an obvious gradient. Maximum, minimum and mean temperature showed an in-
creasing trend, while precipitation and relative humidity exhibited the trend of decrease from the
southeast to the northwest; data showed that, sunshine hours and wind speed were high, while precipi-
tation and relative humidity were low on the north and south strip. Different elements represent differ-
ent changing trends over time, overall, in investigating years on researching area, precipitation and
temperature were mostly on the rise, while sunshine hours, relative humidity and wind speed mostly
decreased. The numbers of stations with significant trends for different meteorological elements were
quite different. About 92% of stations had significant upward trends in precipitation and temperature,
69% of stations had significantly downward trends in wind speed, and about 40% of stations had signif-
icant downward trends in relative humidity and sunshine hours. The meteorological elements basically
present abrupt change in the 1980s.
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H E

SEZETTRAT R W EINRE, A, RERFHILURRMES, NAATRER RIRVE KR
ET152MFR U R1961~201 FEFEK, BE. K&, BEMHRNEESEER, 217 T ERX SRR
DA ES . IL504E, FRRERNEMOMEAWRKBEEZNE, RF. RICLFHREHRRE - 7
LT RRI N HGES, TR AAEXHE R R RRAES; ERXEREILRE L, BRSO RER
", T REKAEXHE EER. NRERENAZNEH AR, BRMEESE ErEs, mH RS AR
FREN L 2 TS BHaHENBESSEARH, 92% B3 SREREKK EFEHEE, 69%%h KR
BETEEHEE, X40%3GHAXEENHBNETREHEE,; FAREREA LAMAE1980sKAET R,

XK
BX, SR%EWL, ZESA, BERE, P

1. &g

AR Z RIS PR R BIREm, SO0 5 AR R R A B, NBH SRS RS RARIROAL S
OGS, 5RSMSMEE R R FL NFREF=, A LAEGMr=E R T BRI [2] [3]. AERVEHE AR
B B/KEEY R AR B AR A [4] [5] [6] [7] [8] [9], H FElHbIX S figeth & A B AR 4 10] [11] [12] [13], AL fribkk
TR NAT T PR L 55T o o AR AR 38 S FL R ML RO 7 A B 000 A RS A%, ek D S A A B i B P o 5 o

AARASAE I 5 2T R M X PR S0 B b 535 [14] [15] [16] [17] [18]. FRE PGS XA T gh Bttty , i
)T, BRI, AR, RAeRRES X R T R R X 2 —[19] [20]. AEREREE R, Bl
BIX SRS, KT bz XA AR =R AR S A 5 25 B BB R e A S R 2 X S AR A [ AT
LR AR B, OHR IR K R 7T 88 22 [21] [22], TI%E H R I R) R OB R 2 i fe i/, HAF AT
B [EVECRE, ol B H AL B ARIFARAZAERREER, SFEAEFHNSGRASG—. ik, Xt REX
BT K P 5 2 0k S 5T ﬁﬂ?éﬁ?%ﬂnEm 1A ALARFAE o

ARWFFIRF K FREE . B SRR E . B AXHRE RS Z MERR, 5T 152 4
ARG 1961~2011 FRIEHE, \ﬁﬁ%$Eﬁﬂ RER RSN AR, A T AP X AR
ARHIE, MR X 1 A R 58 AR AL S A 5C 1) S A

2. MRER=%E
2.1. IREER
PILREX AR, 5. 5. 5. Il EAAZFHSHX, mEMELERE 75.23°~117.60°. 1t
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32.20°~48.05°, HZFHEE N 6.1°C, “FHMF/KEN 246.7 mm, HIFRA7 B 7E AN 2204 AT, 55 R A# +
m R DAL ARG HBIX, AR KRRG R, BAAm L, PR, ZAEZ MY, GRER L. BURZEL . B
Mrig G ml, BER. HEB/REH, A T E R IR BRI ISR, M B AR, HUEE R, SR
N 403.2 km?, 5 R [ A AR 429% [14] [15] [16].

2.2. WHEKIRESLE

IEFEPEAL R X 152 MRk A 1961~2011 SE SR MM TERE, AFEREK, TR HREE 0 AR E &K
WERGER, FUERETHEEZRSGR, s fs 8o AReL LA 1.

X GEEZR BV FUAR SC A2 B A2 [ RN [R) X P A 7 T EAT 20 A, SR FH R PR B A B 4R (V2 (IDW) ST SRR
BT AR, A2 A A REIE . IDW J2—FinBEE 5538 sR 3, WHess RS MFEAR R F IR A OC, X
T 5 N N A AR 2 ) ) R B B T AT T D (I R AR, IR IR, R A S Gl s TR (T &
U [24], R—PORETRIERRE . SRE TR TS50, — 5 Hsest S a4k Mann-Kendall 2%,
PR M-K %, —FHESBg iR, Wi RfAZ DR R ETI, BRET 5 e A R
PE[25] [26], RIS REMMEMNTTZE, Kt EhsiEib 5 &2 VA I 2 7 5 3 nsus b . 55—
T Pettitt J7 354656 2SR T AU A 5828 4R 473, Pettitt ¥: 2 — R AESHR I 73, & & T R85 B s
o
3. KRS HITEN
3.1. SRERZN=E LM

1961~2011 4, REXEAGEREAHBIBEOMEAE. S0REL, ERmM - fdbrm b, PR, &
fEn P F TR R 1R RIS sy S 0 I I Ry, BRI R FEAE ;£ R X P p A & B H
FR B 3R IR ARL A v 1T PR/ RTAEDO R EE 20 HBL 1 PR IR 3 5 H AT R P 60 7 i FL 45 1 Fe AR — 5[ 26] [27].

H(E 2()f &, PR X ZHEFHRKESIAE, PABEElR K, K 8175 mm, TMi#sEHt: & &k
AN, RA5 14.8 mm, “FIME N 246.7 mm, A5 RECN 0.24, J& AR T K A 1) 4 AT FRR AR AR B .
AR e 1] PG AL ] Bk e D e 1S 22, oK R IAE AR i, e IME S ILAE R B 30 o FF 70 IX 100 D 4 X e
IKEAL/NT 250 mm AT 400 mm (5L BEFRIX, RN X 8 R X .

PG40 5 X338 BE (1] 2(0)) i ARAE—5.2°C HILE T IATE RE, &l 14.8°C HILE HR lHs, 24 1FHR
H6.1C, BHRAKN0.13, JEHEAR, B 7 HEmE B X EEET 9.0CH, KX fiEEE 2°C~7C
B o fx i B ME N 13.4°C, SO RKME AR B st & % (21.8°C), HIMEHIMAEFTEMIER(2.47C); RIGREE
A N-0.1C, RARMEAE B HTE KW (-11.3°C), HmErE R ERE(L.8C). Fi5. xR CEE =
) oA — 3, SREHBI R - AT s, B AR R MK Ak, AN A DX FE 2 ROk, AR H
BZM 6.5 5] 17.3C.

AHXTREE (] 2(c)) M 24 F3ME N 58.5%, HARAE SEF A I1(29.2%), & mifE R/ERR i )(71.4%), &
S Z2H0N 0.06, [ 7R B AN TG AL A543 XA S KT 55%, R 43 X S A G R FEAIG T 50%. -3 H HE A £ (1€
2(d) A 7.8h, AT 5.2h (HNEHER)~9.4 h (Filg#l), &R RHCH 0.05, FrNZE. FlhIX i I HCKT 8 h
Ab, RHHLIX (1 H R 20E 6~8 h,  H HEET H000BE B AR RHIE R 3 . P38 RUH (] 2(e)) B ARAE AT TE BT 5 FF
B, A~ 0.9mfs, S EATERTABIN, 5.9 m/s, ZHFEXEFEMEN 2.6 mis, L5 RHCH 022, RXK
H 43 P AL R R R X R~ 25 AR AE 1.5~2.7 mis, P58 [ OR308 2 b X K% 759 Hh s e b 4 1 KGR 3 mils.
SRR, PHAL R X AR 7 1Al AR B PR A T ml v, P R T TR) AR TR AR K
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Figure 1. Location of meteorological stations in the arid region of northwest China
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Figure 2. Spatial distribution of meteorological factors in the northwest arid region during 1961-2011
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32. SKERNMETLMES

3.2.1. RigaH

Kl 3 2 PhIb X 1961~2011 FE R BRI [H A E . BAME, SAREREZHL SHAE B
b, EARRERNBNEANE, FRREREZ 2 ETFEEA, MR, RSO XGE 240 T &
#, HERRERWEES SRR ES.

152 ANl g Hp,  FE7KA 98 Al B3 ANl s 43 i 2 LA R B S, (R R A IG Rl s 4 i) 38 A 8
(K 3(a)). BB, D@ R A0 L, FKELE S 4 DRI X 3 2 8 T R,
MCATGHLIX =2 2 ETE s, BAME, ZERKEIESE ETHES, P EIHEE )y 0.98 mm/10a, HigfEpElL
J7 1) BT SER ] .

2 95%uf; f B B AR AR B35 o, HEA N A R (] 3(h). Hem mIKS P
FERIEIRAFE, 432 0.35, 0.46 F1 0.27°C/10a, MMz & T4 AR E P30 KF . AR A FEK 142 1k
A 5 R X el e A R A AR A AR B — B, AR AR R 5 N RIS 37 A I & SR N B RS
B AR 5%, PG T X MR B ARIR, U5 KR R A0 R G0 P9 SRR LA A R 7 b 2 X i B -
THEH . KA RTEES B AR PO REETR IS =R, 2P RKRE R I EA —ER KRR,
MR FE R RIS ES, BUE R EXX AR REK R TR X B A A R XIS H
I ER IR, AT A 45 52 DX P B /K R X 386

AEGTE RN H BRI E0AT 2 TR %A . AR TR a4 ik s 8oy 3ok 52 AN A 96 S, T A
43518 20 ANFT 50 AN 3(c)).  H R E - AR B AR ) 41 AR 107 A, HORESE AN 19 AR
67 (& 3(d)). [X4FHf 10a A2 MR 5 9—0.25%. —0.05 hro HHRHE AR AN BA S 0 X 38 3 BAE 3T sl g i, )
TR R S E EAE R, b R A N SR RIS R RS F BRI B i DL R R
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Figure 3. The temporal trend of meteorological factors on the northwest arid region during 1961-2011
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XA BT, Tk A SRR X R . R B 98 v e BUZ b X R OR B AR S A — e
JE Lslb, TR ANA T2 X I A A K B L AR

K 3(e)2 KA a3 &, Horp Ay 130 Mok RN BE, 201 85%; A 19 i i LT, &3 TRk il 6%
RHYJIE 50 FPH LT X KA B4R T %, 114 10a 2208 H-0.15 m/s. T DXRGHE ., 82 55 X A AR b a4 T g
R DI 72 TEAE SRR, XA R TRE AR, i DR R DOK 7 K BN R, A
TR DX A A 1 5 B A EEAE T

3.2.2. AL

K 4 ARG T RAR R A "TUEH, FILREXEIREFAHI THERRAE . ST
T BRI AR E LA R H R E ) S8 AR I () 3 BEE 1970s, 11 S FE A XUTH (1) 28 AR I [R] 22 Y ERAE 1980s.

22 R0k i B /K AE 1970s 4R AR B 9 AR (] 4(a)), H 3% s Ji Hh X SR A X G E 20008 5 A FF A RESE R
Az, 2000 - JE i3 DR BE BT RARFERY S LR B Ao I, RIUIZIX AU T 0T b X /K AE 1980s
Je BT RV R 3G N 584, F 2000s 5 AR AA IR, RIS TR . PS5 2R RAR (I (B A —,
TR 2R 8 IR AL B I (] R

AR 2 Bt sk N 1980s FFAA & A W5 AE, HEN 2000s 4F 5 SR ASHA ARG (1K 4(D)) o AHRHR R ) S AR ]
ZEPRAEER, K73 X (1 988 i) (8] 7E 1970s J& (1] 4(c)), (HA77E 25 18] 78 55 5 530 VG 350 21 Py 58 vh B (1) pg b 4% 5 1 1970s
FRUGRAESAR, Hraih X 7E 1980s. #& = J57E 1990s. 1 75 ¥ V4 g SBT3/ 40 X 45k 2000s A Kk AEZAR .  H HEA
H 1970s JF 4 R A= 5K L 9248, 78 1980s #aARF4E, H 3] T 2000s LAJE FAE AN BT (1] 4(d)) - RGEAE HH7E 1980s
R ARG T v R S P SR AR AN 2000 A FRARIE SR (14 4(e)) o AN ARG R FAEAN R I X 38 S AR I [E] AH 22 50K
X SRR G BRHIZETN, R XIS S AR T — 2 S k4
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Figure 4. The abrupt year distribution of meteorological factors in the northwest arid region during 1961-2011
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4. #hig

I 50 AEPIIL R X B AR BRI WA 2R, e &IKS PR —8 BARMEAElL
Jit b, B BARFIEYIR LIS, EPAC KRB I, R R R R A S R, T XU R R
HEA.

ANFERGERIIN R A AR BEEE I BKCLE L& ek, o AL URE T RES,
DIPEEZ R FAHas, HERRBERU FREENT . SRR BRI RIS IR B BORZE, 4 92%
DA b3l fURIR RS BT SA B, 69%uk s XUH T REE A R, 29 40%uk UM FE AT ] HRINHHCR s B3,
R Y] 25%3k MR K EFHEaA RE .. Sfatnl ke T RERIRA, BEK. AR DL R H RE B 550 28 A8 i [
FBLAE 1970 s, 17 I A XUH (1) 2R AR ) 18] 22 U BLAE 1980 s X SEHF 745 LW, PHILE X R IELE R A28k

BB EE RN ) 53 A RIS () AR 2 PR R LR A E S SR anFE /K A ZR B M) PR IR IBE R 0 A LASE
TR RGN FX o A FIR AR, SRR A R R, HTZRRE KA PR E0 RS, S
FHPE K EAE 0] E R AR, A2 R B TR RS 5, SO AR R RUX N B 7K R 3 T BT v
JEIX A AN 5 35 [24] [28]-[34] 0 AN IR EE 2 (¥ H) AR A8 1] B 52 21 HoAh R SRR R -1 I 52 i, 0 J /R Je i Al
F 77 #8055 [22] [35] [36] [37]. [AIR, SGREZRKIZ 53010 Z B /4R s md, Q45 [38] [39]. EidkTs
TH] A9 fR R RN I S A AR SRt T B RS R

E&WmE

T E R B AR R AT H (41101022) 5 B AR KE42(141016); H J i S ARl 45 2 5 10 % 42(2452015105)
TUH WS FE, B S R RIS 50l S 2 ER R 80E, I HIEHR I SIM2 S8R RHE RS L4 T )
T3 HE
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