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Abstract

Using the observation data and the NCEP 1° x 1° reanalysis data taken from the first day with the
recorded highest temperature, the last day with the recorded highest temperature, and the
day-by-day maximum temperature from May to September between 1961-2017 of the Tiemen-
guan National Meteorological Observatory under the Xinjiang Production and Construction Corps
2nd Division, a comprehensive statistics and analysis on the climatic characteristics and circula-
tion background of the high temperatures in Tiemenguan City was carried out. The results indi-
cate that: 1) The average number of days with recorded high temperatures near 57 a of Xinjiang
Production and Construction Corps in Tiemenguan City is 30 days, concentrated mainly from
mid-July to early August, and accounts for 42.9% of the total number of days with recorded high
temperatures; 2) The number of days with recorded high temperatures in Tiemenguan City shows
obvious interdecadal variations. The year 2008 had the longest number of days with recorded
high temperatures, namely 46 days while the year 1993 had the shortest number of days with
recorded high temperatures, with only 10 days; 3) The distribution of days with recorded high
temperatures in Tiemenguan City increases every year. The rising trend is more evident near 16 a,
with an increase in the number of days with recorded high temperatures, as well as a gradual in-
crease in the duration and intensity of the hot weather; 4) In the 500 hPa height field, the conti-
nuous hot weather in Tiemenguan City is mainly represented by four types of circulation: the Xin-
jiang ridge control type, the Iranian subtropical high east extension development type, the joint
influence type of Iranian subtropical high and Xinjiang ridge, and the two high confrontation types
formed by the Iranian subtropical high and the west Pacific subtropical high. Among them, the
joint influence types of Iranian subtropical high and the Xinjiang ridge are extremely conducive to
the emergence of extreme high temperature (Tmax =2 40°C). There is a strong correlation between
the duration of high temperature and the intensity and position of the subtropical high. When the
subtropical high is stronger and the scope is larger, the corresponding hot weather is more in-
tense, lasts longer and has a wider influence.
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5~9 A )% H & ESES W ZREIFINCEP 1° x 1B 3R, 43T ERER S A SARIRE K HIF
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FEEFHIE7AFHZESA LA, SEREBHN42.9%. 2) ZiIIXTHREBHEFBENAERN
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AR EA 2 BB R AEA . 4) 500 hPaFEY L, ZITXTHBEERERSIEEERIANR
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TR R Xt IR B e ep, 7 TR T 5 B 2 R B i 2 1 R T AR B IR S (Tmax 2 40°C) I B
FEREN R SRIFNBRENVESE 2B NEBER, YRIFERE. WEX, MXMHEERSEEKX,
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B A ERAAR AR R LIRS 5 R T R RO, A vl R R s AT 27 L AR
R AR, R B KGR AR T I AL A T AR AR e R S [ v
KABPRAES, SRR H B ERTRKE, 2 TARAE AR A B iR AT 7% Fh o)
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9 1.3°C, HEEEBT 0.25°C/10 a, IR T ARRECEERFIWIE A 2 T Bm e A H . fZEF
[0 F R I FREAL T MR RSB A A KR, 78 20 thad 80 FFARG I 2RI BN B Tt
s, PUREGHLX U 3 EAE 80 ARG MR SR R BRI .

PSR TR Ll LB BBl ke 1), 2 R E R R R [10], #2338 B 3 98 i B o v
TRAAT THHHIT . RS [11]%5 087 7T ER ILLIX 1959~2000 4 (< EBEKZR, BFFRRBLR
Ul XAFEPISIRAET 42 a DCREA B E ML RES . JuEE[12)5% K 1951~2007 FF2 H 5 E
Z RS IR EIE 26%; IR AEE BN 20 SEAWIEG NN 10 EHYEY, HIBEENEE
U3 A B A RIS IR RIS AR [ 1312500 50 % DU i 98 3 X 5 5 iR O T B 5 B BRSO
AE APl S B AR AH I R o PRFI[ 141558 20 2015 455 2= pg sl X SR Ok T KR AE, R IiZ
R R R ) vl DR AR A i 5 XM o 2 B T 2% o P2 2 R BT, it O°CE R ey LL S
R, ST RIS RIKS R K. SHFER, R2RR5H X &A% e 88 X Sk ) s ok
AT T RIS, RS T 2 A5R[15] [16].

HTHRER IO A2 5 e A e R e A 5 M SAT M T A — B, AL TR L e EE ) B A
S EIE NS, MRS R AR ES, 2 A B B & 2 . (AR E R IREX 2 —,
PR R S TR A . E LSRR R A A, R AR KD R —; T
S PR AR i vl R S % DX I A A = RN RAE VSR AR SR AR . Rk, s B A XN ) i
(BRRHIE B IR A0 1, X THER B s R R R R AT R TS 5 A8 0 A =
2. FIRE A

T GORE A s A 77 a1 3 Ak 1T 5 IR S Mk 1961~2017 4 5~9 H3E H f i I Bk
i 53¢ ey Sl A0 NCEP 17 x 1A MT 90kk e R —JoRNA Mk Ge v H k17156 T 52 25 e ey il Bl T ) 7D
BRES . BE (KRR EWMEES KA SEEINE) PRiBTEESHAO, B, 20 =1 500
SARE, AR SORIEZAR AR RIS R T N — MR H(35°C < T <37°C)s BRI H@B7C <
Tinax <40°C)~ A3 I H (Tonax > 40°C) e FEASSCHT, B FAF B O B sR H R4 H o SO BE I S ]
H, &Ja— e E 2 HE SONZEE R ERAH.

3. BIRRSSIRFHE
3.1. EIRAIEBREFHE

57 a BRI ORI SR R EL 1697 d, ~FIEEAE 30 do AN(IE 1)RTRAAR L 611 96T I ey il H 4
HABNE B RFENRRRE, RZEIEEMN HBIE 2008 4, i 46d; HAENHBLE 1993 4, 1UF 10
do —Mtmid HILHI 1183 d, HEHE 69.7%, “FI520.8 d/a, kL4 HILTE 2002 4, HI 35d. 54
i E L 481 d, R H Y 28.3%, P34 8.3 d/a, EZAEHILLE 2007 . 2016 45, ¥4 20d; 1993
SR 2012 MR BB . B iR 33 d, S H R 1.9%, TS 0.6 d, EEHIE 1975
L2015 48, 29 5d; b 57 a WA 42 a WA IR EiR H o BRI, BRTIOGT R iR A R
£ 35°C~40°C 2 [a], 7 Syl H 1) 98.0%. A SCHLE il H BUE T 35 d A2 S, 2 mIREH 1965,
1978, 1980, 1986, 1991. 1994, 1997~1999. 2001. 2002. 2007 2008. 2011. 2015~2017 4E, 3t 17 a.
M1 ATCAE BRI OCTH I i o) A ek 2R A BT, T 16 a FTHERBONIE, mEHEYEZ,
L Ve R PR 2 D) R 8 S S 32 A 5 B 34, 2015 4R AN 2017 4 AR M i iR R AR Db I N B .

3.2. SRR S THHE
M 2) T A, BB Ek IR T RREE R 5~9 AR S ML R, (HAE 6~8 H SGRIIMAH X S,
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iR HBON 1592 d, & iR H 301 93.8%; Horb 7 H iR HECN %, 153 661 d, 5%‘1&%5;&5@ 39.0%:
S H B 211 d, A7 SR e iR e H 30T 43.9%: i i 3 20 d, iR e il e H 0T 60.6%; e,
HIELE 7 A 2 8 A Ay r i B A S i H 30 42.9%. 5 H I s B 3ok, R 83 ds fi
9 HIMEEA, A 20d. B, BRI E RS FEHITE 7~8 H, A x4 B [ By 7
ERETE N

3. Em#l. & HFRENFESHT

MCE 3 ATELE H, BRITSCTHIE 57 a @il d] HiZ AR ek RS R 3 Rl 0.05 R MK
AL, HEIR 2.5 d/10 a (IFEEEYIH N 5 H 28 H). Eid a8 mim v H i FE R E T LLE H, 20
e 60 AR EIEYI H EZEHBE 5 H M % 6 H Ay 70 SARZHIE 6 H FaEda; 1miml
80 AR F] 20 Al K HER Y H SXCH Frieat, ZHIE 5 H LA); 21 Ay AR, £ HIE S A
HEIZE 6 A LA, 57 a bRV H R HILE 1987 426 A 28 H, WHEEHIET 31 d, ZESE AR
HECH 27 d; HRHBITE 1973 096 A 25 H, MXTTREHIR T 28 d, ZFEH IR BHCH 26 d.

ME HRTLAE H, R MR 2 H IR AR R HERT A CREDT 0.05 BE KRR,

40
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Figure 1. Variation curve of number of high-temperature days in Tiemenguan from 1961 to 2017
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Figure 2. Monthly distribution features of high-temperature days in Tiemenguan City
B 2. kX mER B A S HEFHE
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Figure 3. Variation curve of first day of high temperature of Tiemenguan City from 1961 to 2017
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Figure 4. Year-by-year variation of last day of high temperature of Tiemenguan City from 1961 to 2017
B 4. 1961~2017 Sk X T =R HRF LK

FEHT 2 d/10 a (JIFEIRAH A 8 H 24 H)o @i o dr s 4 H RS E ] DUE H, 20 4D 60~70
EAERAH RERIAE 8 H FAIARE 9 H LAY, M THEIE MK 90 fFAZE 21 4yl s
H WA FrignT, EEEIE 8 HhmE M. 7857 a P R MmEIR& H BB 2016 4 8 H 5 H, LLH4E
PRI T 19 d, ZFEE R HECN 39 d: EBAHMHILAE 2003 £ 9 H 13 H, HHEHER T 19d, %F
FEmiR HECHBL T 24 d.
4. BRRXSEENHRREE 5B
KEER[SRERFEMHRRIEA T ERIARGMHEA TSR, Fik, 8 #m 5 2
REAIE, KT 5 i 9 T RS TN T4 e 2 RS 9 T I A 45 7 THD #0 6 VRIZE 1 78 o AR SCRI A NCEP 1°
x AT BORV AT TR RTIIE 57 a MR R ST T 00T, RILE R R SR A S & s iR 0
e EE B NEYVIRELR. /£ 500 hPa = L, RIS MRFSL MR R FE R BRI IYZRIE
WS FEEEm A, RS R RRER IR RS R LR AL R S PR R S
BRI IR 2R o Crpr, A B i R S R 2 i R U A AT ) B R B R (T = 40T . 15
TR () 5 J S SR E A B A T B VIR, YRl JEEK, R s R SRR,
JEE 21 i 51N~ A1 e £ 5

4.1. FIEHEITHIE(E 5a)

B RIS, B SR Bt R AR O A RO, B S h b e v g A, A0
AIEAZE 65°N LAAb . 5 R KA R8T 00 v XUy W SR 1 i, BnsER R AONIR R, HIREERE S T
. BEERT- TS R R AN A AR RS, BTSRRI A RO R R R R, B IR e L
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Figure 5. 500 hpa circulation feature of continuous high-temperature weather. (a) the Xinjiang ridge control type; (b) the
Iranian subtropical high east extension development type; (c) the joint influence type of Iranian subtropical high and Xin-
jiang ridge; (d) the two high confrontation types formed by the Iranian subtropical high and the west Pacific subtropical high
5. FFESIRRSRIEIZ 500 hpa R . () FMBEEFIE; b) FHEISRHALARE; (o FHEISSHESH®
EIFE; (d) FRRISSAKESHANAEIIFE
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fr BRETI /D3 8 584 M3 MK R mH s, BISECHRIN 32 588 A4 K45 MLk CURRI R £R)
P, OBTERERITOGTT B2 588 B RS m A ARSI R T BRI TG A — s TR R ORI
ARSI, SRR AYERRN ] — B4R AR 3 Rk, WRACSCEX LA RE N, W 4ERF R a A
Kk, BESH/RRMERIARRE, KM RGREIE TS, v Pt 2T, P, s ok
RIS AN, HERA R R B T A A

4.2. FEABIS R & RE(E 5b)

B ROREE VRS X, HrsEE A R LU AR BEE T R s AR R, B R AR A Z
WiRRE, BERE AW RE, SULFER, HEEE. R AR AR B A 2ok B RO KR o R
PRIV AT, A RO S I IR S AR g A I 0, R 7 R 2 B e, R A AN
Wi R AL b, AR SRS 2R R IG5 . 0 584 [ F A OKAE L s ) F 9B HE, IX RS,
R ST B Rl R AR R I TR B, SRR i H B0 15 R(1986 4F).

4.3. RIS SHES LR WE (E 5c)

LR RS VUI/RE H R RG0S X, Bisa KR, SRR IX R A 5 A SR
W T, AR IRAERE, GFRE 4R R R ME IR SR R IER ML, 5HEETIECE
LRTE 50°~95°F Vi [l 2 [8]); 3 588 £ AT K45 i 2k 0k N R 8B4 1, 17 58K 52 584 [ AT K& 2kl
BRITTORTH —MRAE 588 ML KRG Mz H 2 T, WA R T M IR (Tonax = 40C) R HIL, FEHIULE
8 H LA,

4.4. FPHARISESAKEISEANAE SRR (E 5d)

ARERS DU /RSB OGRS X, B e AT o A, R e R b i R b 5 i Ik
FRM, AT EE A 60°~70°N. A& B TG XIARRTNGR, BRI TR, SHER, 7
KB PEA S, IS HSEE BN, 584 M3 KL mZe il msioRES, Bk IR T E 2T,
1 By 3 BRI 5 T PR R Sk i R R

i bPTiR: R IR R SRR SRR A B E T m IR R, BlEnRE R, fE
fasE b st sh g, I HR ARG B BB AR M T, W20 5 ML R Lt [E]
Ko S ) R OR A

5. &t

1) BramA e R AR T 1 TR 57 a P i HEO 30 d, 2B HIE7 AP &8 A LA),
i A it A 42.9%.

2) BRI A H B E A BN R ERRE, &2 s HIAE 2008 45, N 46 d; b
A 1993 4F, HHILT 10 d.

3) BRI IR A AR IR 4E LT, I 16 a EFHAREONHE, miRHENEZ, HElEk
AR SR B TR i 5 S 52 I T2 e (1 A

4) {E 500 hPa /&7 b, BRITRTTAHFEE Sia R U 18 £ 2R BN VUSRI ROE 3 Brsd el A,
TR EHE AR AR AL AP AR S A S R R AP B R v T KR T R e e R R
B B ) v 5 T S [ 2 R U A R T AR R R R (Tonax. > 40°C) R I iR RIS ) 5 1 3 1 e
AL EAE T OBEVIMBCR, MEl . JaEK, WM AR RS eRE R, HEFSE a . femya R .
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