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Abstract

Based on the observational data of temperature and precipitation from 1951 to 2014 from the na-
tional weather station of Hami, the inter-annual and seasonal variation and characteristics of
temperature and precipitation in recent 64 years of Hami city are analyzed by using the analysis
methods of linear regression, 5-year sliding average, and Mann-Kendall test and wavelet analysis,
etc. The analysis results show that: 1) In recent 64 years, the average temperature in Hami reveals
a general trend of slow increase, and the linear tendency of the annual average temperature is
0.12°C/10 years. The temperature decreased gradually from 1950s to 1970s, and the temperature
between 1980s and 1990s maintained at the climatic value, and the temperature increased ob-
viously in recent 14 years. There were seasonal differences on variation of temperature within the
year. The temperature in winter and spring showed an upward trend, while it showed an opposite
tendency in summer and autumn, and winter air temperature contributed most to the whole year
temperature. 2) In recent 64 years, the annual precipitation in Hami shows an increasing trend,
and the liner tendency of the annual average precipitation is about 2.3 mm/10 years, and the an-
nual precipitation in 1950s had a slight decrease, and it decreased obviously in 1960s and rose
slightly from 1970s to 1980s maintaining around the average for previous years. The precipitation
began to increase from 1990s and increased more obviously in the twenty-first century. The whole
annual precipitation showed an increasing trend, and the annual precipitation in summer contri-
buted most, and the increasing range of the rest seasons from large to small were spring, winter
and autumn. In Hami, a significant change of temperature increase was demonstrated in 1987,
whereas perception showed a trend of fluctuation, without any observation of sudden changes.
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FIFA W ZERS R 1951~2014FES BRI REKWR B R, BRHLEEIE. 5 al@3iFHEHHT.
Mann-KendallZRZE /M 4507 5 B T 64 ask IR MK HI4ERR TN BREH#T O . 2SR
RH: 1) 64 KRB FEE B LEEINZBY NGRS, E£HKELEBNENRN0.12°C/10 a, 204
S50 ERB70FERSBZHFEE, 80~90FERRBLARFESMRE, H14 aSEHEFRT. FHREBNETF
HEHER, & FHIOEHTREE AR, BE. AEWSEETRESE, RHLFKEMEESE
TR K. 2) 64 aRBERERKEEHINBE, FHRKELEBHAELHN2.3 mm/10a, S0FEMRE
K EBEE T, 60ERERKETREBE, 70E80EREHEF, EBEFHMHEMIE, 90ERLLS
FEKFFaRIE %, A1 LR IMEINAE. WREKYEM MBS, HPFEFENEFERKETIRE
K, HAZEHINBEEMNKI/IMIKAES., £F. KF. BHEA1987ER LB E WG R, T
KRB SR ZTRE, KRB E I RTER.
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100 ok, BEA KPR ARSI UK EZ RO H 2 G n,  EERARARIR T 5N R LR
R EAF AR IS, X ERE S R R ORE 2 AR W, SRR N R a2 A, UK
AR NRAAF . LT A2 e JR A e R Je HIRIZ 52, XA [ Btk 2 AN HOPABE il fL[ 1] 5 4 BRAR
AR, B AR AR 5 R S — 2L r sk, WERF TR BT 0.5T~0.8T,
1 [ B 4 [ Fe /K R Sl 3, (LD A B K R G RO B T, L PG b X B o B35 [2] [3]. st
DA R SR BB T, IR RO T e E PR, HER T ESR 80 SEAUT R T AR Y,
VU 1P 2 Gl A B T e Y, R IR R K T HAh T, AR AT LR A A R, A
FAKIRE A R R SRR AR E RN S EeE R LT 04— N RR EERE T
e AR R AR EE RGN A, ST A B OSRNG0 Y D REARIRIE [4] [5].
HlER ], Bk e 50 EA IR 70 FA RS TGS, ARy ETHES, Rl M 1987 4
PAJG ) B4 B BL[6] [7]. ASCRIA 1951~2014 SEIA 3R MM Tk, BUIR . FoKAE AT
TR, RAEFREFN ., F. EAOFME, M REARZT SRR, X% 64 ak
MGl PR R R AT 20 b Horh 3~ AREHZE, 6~8 ANEKRE S, 9~10 AEKSE. 11~

A2 ARERAZ.
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2. SARTILFHES TR
2.1. SIBFRREFHES

SIATIG EE L X RS L, R I L X SR 2 E T . SR 10.0°C, i 64 T
B2 0.77°C, WIATERMEIA TR, W2 F-FRE R 0.012° CR4F, LM uMin2k 0.12°C/10 a
(WL 1); 20 fH4D 50 4EAC, WS X ASURARNT 64 a “FEIRIRAR, (HIRSIE R, Hr 1954 EHIH
64 a KEMKIRLE, 5 8.3C, 60 FMRE 70 FACFH R EZG LS, 70 FREERIK, 7T,
bt 64 AP SURAK 0.3°C, 80 & 90 AR SRAE, 21 AP AR E T LU W R, ik 2007 4F H L
64 i B ER E, O 11.2°C, )RR L 70 FATHE 0.8°C . X SR i) IR A BB I AE T — 5
2.2. SIEFPTEUFHES

M TR E LRSI KR BURE, AFBFIRERBONHE, FEMBBHRT, mE.
KPR AR, I 64 a SKRAIZETT ARl 28 (0 K] 2) F0-F 3 SO BE P (L 52 1) rT LA LR LA

1) FZPE/RIEA BT, L i F 2908 0.2°C/10 a, 20 40 50~70 A IRAALIEEAS K,
SIRA PTG, 70 SRR PR EK, PR 64 a{f0.6°C, M 1981~1997 4 iRA P I
Tt AL THMEIT, 1997 2 21 el iR pshig g, i HAEpsh 8T &, iR 08T,
1E 64 a PHEFEAR BRI HIAE 1970 4F, 5 10.9°C, e EHIAE 1997 £, ¥ 16.1C.

2) HEVE/RE PR, tmim R4 8-0.15°C/10 a. 7£ 50 fEAURT 6 ELLEcRaE, M 1957
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Figure 1. Annual temperature variation curve of Hami
oasis
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Table 1. Decadal and seasonal average temperature and anomaly value of Hami (unit: °C)
7 1. BMEEKRE. FEHSIERHBEFEEM: C)

G2 FZF HZE B AZF

o i) R ot B i} R ot B ot HERE
1951~1960 9.9 -0.1 12.6 -04 27.2 14 153 12 -79 -17
1961~1970 9.8 -0.2 12.9 -0.1 255 -03 139 -0.2 6.5 -05
1971~1980 9.7 -0.3 124 -0.6 255 -0.3 143 0.2 6.5 -05
1981~1990 10.1 0.1 12.9 -0.1 25.4 -0.4 14 -0.1 -53 0.7
1991~2000 10 0 13 0 24.9 -0.9 131 -0.9 -5 1
2001~2014 105 05 13.8 0.8 26.2 0.4 14.1 0 -55 05
1951~2014 10 13 25.8 141 -6
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Figure 2. Seasonal temperature variation curve of Hami oasis
2. BEZMNEEDRIBE WL

FE~1971 SEIRAE B TR PG, XTI RUR LG 64 a FHYIRAK 0.3°C, 70 SEARVIR A LI
K, 80 FALE 90 FAVTIRIFLE AL, JF HFR(CHR BN, 1993 - H I 64 a SRIGHRACIREE, A 2357C,
21 AR EEA KR, (AR SEH IR E, H64a TR 04T,

3) MK PSR TR, LRI N-0.18°C/10 a. 20 {H4g 50 4EAX, AR B 28 (L
AR, 60 AR TURA PR, 70~90 FACTIRBE T+, 3T 64 a PR ZEAKR, 90 FAS
2R AR, 1992 EHIBH 64 a SRIUBIRIRE, A 11.2°C, WZETFHMEM 0.9C. 21 thadKIREKSH
BT, B R P R E M .

4) A ZER VU PR RENG B N ZET, PR SR ., MR %400 0.41°C/10 a.
7E 20 40 50 AEARAFTUE WIS T FE, 1954 EH I 64 a PIIRACIEZ-11.9C, HEAETIIHEIL-5.9C,
H 60 FARTF U & SR TE 2 45 P E BT % 2 R 2L 7 5, 2007 42 A 2= H I 64 a vh I e Ul , 9-3.4°C

3. BEKBAHES R
3.1. BEIKEEBRIELAFFEST

FLLE Y, R IX ) B4R B K B R A S R TR S B TR I ), Rl 3 RN 2 TN 64 a AREIREK
T 38.6 mm, XTiT 64 a PR KEIHMTEREIE, MG FEBKEEFEE N 0.23 mm, ¥R
M2 2.3 mm/10 a, 20 &g 50 A-ARBE K B RPN F I FRA%, 60 AEARAEREKE FREIA R, FF/KEE 64
a VMt 10.8 mm, 1963 4E I L ERAKFF/KE, N 8.2 mm, 70 % 80 FRGHTETE, FAW T
BIMERIT, 90 4EARE 21 A BF/KFF UGG 2, 1992 GEHIIN 64 a (G mIE, A 71.7 mm, #EA 21 tH4 K
NS NI, PEIREKE L 64 a FISFIIEZ 7.9 mm.

3.2. PEKFBEWIFMEDHT

1) BEBFEZEHETHEKERNT72mm, SEFEEKER 18.7%, MK 4 Al LA, Bk Lt mm x
SN 058 mm/10a, [E/KEEMINT #., 7 20 40 50 SEARHIHT 5 EFRKEERVDN, 5G5S0, 60~70
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Figure 3. Annual precipitation variation curve of Hami oasis
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Figure 4. Seasonal precipitation variation curve of Hami oasis

E 4. MEBEFEMESTTRKEL ML
SRR oy i BA R K AR TARAE X, (HURTE 1964, 1973 4 LW VUi, B K& 53 510 26.5 mm. 31.9
mm, NEFGKE = m M EE, 80 AR 90 HEAALLE FE/KAE BN B S8 .

2) HFRWEAEERKERZ NZFT, FRIFKEN 18.7 mm, & 44 [ /K5 1] 48.4%, 20 4 50~80
A R EERK-ERERAES, 70 FREERC FHEKELZEFHED 3.3 mm, 90 FAR
B KL BN IR, HR BRI I, 7E 1992 42 H I 64 a fem /K4 57.4 mm, 21 L2 RE/KE SR E A K,
PN IIRES o 1h %5 H ZEE KGR %8 0.93 mm/10 a, &PUZFEA KN, RUE KRS INE
H R, XEREKER TR -

3) K FIFE/KEAN 5.9 mm, (HAFERKER 15.2%, FEKEHMR %A 0.21 mm/10 a, MFEKIE
M f /N — A2 20 A 50 SEABENA K, KBS E D, 60~70 FACREK I EIED, 80 HEARLENL



P SRIRE I, NRKEE KK BN B B — N, 1982 AEH I 64 a S FEUK &, 20.4 mm, 90 4EAX
WA, TroAigKEs, 21 O ENREA K, KB 2 F T EM .

4) RZVHIKEN 6.8 mm, HAeERKER 17.6%, FFKLMEGI[EAR ) 0.56 mm/10a, FEKHEIE
AR T 75 2% . 20 1 40 50 £EAR P KBS AT 3841, 60 £EAR 4 K W k2>, 3 3 ) [ 7K - L 64 a P35 {E AR 4.4 mm,
70~90 FFARA TR RN 2 B, 1979 KR, 14 23.6 mm, HILATRKIREIE, 2
Ja—EABMEE ALK, 21 L IFIRRF KR R, 2005 4 H A K EIE, ik 35.6 mm, P
KEH 2 AT 3.6 mm, AR LR

4. SIRRTFHHES
4.1 SRIRBHHES T

HRAE A 2 T 4R 19 Mann- Kendall K236 (RLIS 5), H1 UF BIZE 07 WA 1975 4F RS 453 R A
— W BB EY, UF 55 UB 2 R 1987 EAEFE—RRAE, 1 2001~2014 4E 1 R 3414 i
BHMKF 0.05 Ml ALk, RATEHLE.
4.2. PEK BIRBHHES T

R 5 4 255 17 SR 28 B 7K ) Mann- Kendall 463645 (L 14 6), 1 UF 225 UB 38 sl I, HBL 5 M 2L
(IAE M, MEE5TH 64 a IIAE B K AR AL 119845 /5y 1980, 1982, 1996. 2003. 2012 4, {H UF fh £k At
0.05 VKT HlG S 28, Ui B B IR K AR S8, 22 55 AT BRI BE N [ 7K 4 B 1] BRI 33 B ) o

Table 2. Decadal and seasonal average precipitation and anomaly value of Hami (unit: mm)
7 2. MBEKIRE, ERYEKEREEFEEMA: mm)

HEL FH HE HZE e A

Bk B 578 B 578 B 578 B Bk s
1951~1960 372 -14 6 -1.2 17 -17 5.8 -0.1 85 17
1961~1970 2738 -10.8 6 -1.2 15.4 -3.3 4 -19 24 -4.4
1971~1980 371 -15 6.7 -05 18.1 -0.6 5 -0.9 73 05
1981~1990 379 07 58 -14 18.3 04 8.4 25 55 -14
1991~2000 422 36 8.9 17 214 27 6.5 06 54 -14
2001~2014 46.5 7.9 9 18 211 24 5.9 0 105 36
1951~2014 38.6 7.2 18.7 5.9 6.8
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Figure 5. Hami annual average temperature Mann-Kendall

mutation test
5. BEBR4EESE Mann- Kendall 3354636
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Figure 6. Hami annual average precipitation Mann-Kendall
mutation test
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1) A 1951 4 DURET3RAG % - R ek B EAHES, FRIREMEMI %44 0.12°C/10 a, fE
64 a TIGINZIN 0.77°C, FNTURBMAAETN LR, . LHIFEWURBE ETHES, 2. K
MR, R A0 A P 1 IR sk e i K .

2) i 64 a SKETEEIG B KR EH NS, FRKELMEGHMGIREN 2.3 mm/10 a, AZREH
2, PUZEREKB NG N 3, Hoh B0 A0 oK TTik R, HAR & 20 e K E) /MR B ZE
RZE:, HZE,

3) MRYEIE BT AR AL MT R B, WASEAE 1987 4E KA T3 MR BIR RAS, T FEK T 5tk 1
TATHE, RHBLEZE W REES.

4) SR et 2 U AR SIE R —E IR BRI R, X O 5 RH L
VEZ RSB I AL, R, AR TR R 238 B A AR A 48 it 2 4 Je S AR AL i — A 32 R
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