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Abstract

The daily minimum temperature data from meteorological observatory station in Tacheng region
from 1960 to 2019 were used to analyze the frost and the frost-free period index based on the cli-
mate tendency rate, absolute change rate and other statistics methods. The results showed as fol-
lows. In recent 59 years, the first frost date in the earliest appeared in Hefeng, the latest appeared in
Shawan; the last frost date in the earliest appeared in Wusu, Shawan; the latest appeared in Hefeng;
the average number of frost-free days is 195 days (in Shawan) and 135 days (in Hefeng). The most
first frost in Tacheng basin is in early October and late September, the most in Hefeng is in late Sep-
tember, the most in Wusu and Shawan is in mid-October; Eventually, the last frost regional distribu-
tion is relatively consistent, the most in Tacheng basin is in late April, the most in Hefeng is in
mid-May, and the most in the south is in early April; the inter-monthly regional distribution of the
first frost date and the last frost date is relatively consistent, the most first frost date and the last
frost date in basin and south regin is in October and April, the most in Hefeng is in September and
May. In 1960, the first frost in Tacheng all performance for advance trend, in 1980, the first frost
performance for delay trend; the rest of the period mainly performance for delay trend; in 1970, the
last frost date mainly performance for delay trend; in the 1980s, 1990s, early 21st century,
2010-2018, addition to individual stations, the rest of the stations mainly performance for advance
trend; in 1980s and the early 21st century, the frost-free period in all stations performance for in-
crease trend, in 1970s, performance for decrease trend, and in the 1960s, 1990s, 2010-2018 mainly
performance for increase trend.
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fEFH1960~20194E5 5 #3873 2 H BARSE TR, NFHhiE B FETrERPI LB S H, R &k #AE.
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HIFAE, BBHRTYE; BELAREHITEH. V5, BERERTAE; RGNS
BREZAN195KWE), BAN135RFAE). @ BHAMMEELL10H LAMIA TaRE, AFEIAT
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1. 51§

FEREEKEEEYEKRETHN, dTRATSNRBRAREREC, (LR, MY R,
A M S SR RS IR N R BRI AE K IIG SRS 0C LR, SIEMEYAI &K, FLe 28 54
M0 52 UR AU T (1) — Pl i (R A FE A

ITAER,  FRIE 52 K FH AN TR R4 R i mont 8 51350 70 b DX (9 78 VR SR RFAIE S AR AR AT T b, 28
FR[1] FHEE 2], EEEBIWHTINN, T 50a FoEKE I, JEH R R X 2456 % H 2R W1k
FHAER, TREGHAEYERTER. 4D HES BRI 1961~2000 4] 255570 R
W, VRISARBWIFEG: HA TR . 2550 HERT. ERAE IR K 1, VLA X U R 2
FRRAEIR . TCRRVRIAZE RIS . RSN, RiRTHSE2 S UL T8 4G i X T 50a 78 R H 4
IRy AR HIRET. TRGHEEKIRAER . SCrk[6] [7] [8] (ORI &SR ZE R, WL 7 RIbHX .
K MR/RIEE, LB A 2458 H R To e B SR SRR SRR R BUR A TR 4, 45 R R, ZRAbHX
WIFE H B EHEGE 1.55 d/10a, &5 H S ERA 2.5 d/10a, LHEPEFHIEK 4.08 d/10a, HHAAZ RIS
TR R TP SR . EE[10)55RH IPCC 2 4L R 7 AN 5, 50 o [ A Sk i o <R AR AL
BEAT AT RN, 21 A, BEERESERFFEHN, hEM IR, 2 HEm, FERH 8RR
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s, TRREIILAEERTRIER, DUEWRFERY, ARURARIR IR AR SEX Sl 2R R H A
TORE R L B B, ERCR R M AEAE X

PRI X AL TR S VGBS, B R W WE” 28R, AL, MR R A 2,
AN ESS, REASMGFAPREER, FKNFRTUENINE, RBUATEE, YIREELE
ARG, ARURAE ARG, ER R R M, RARBOL A PG BRI, REEEHCH IR 4
VRS LG OB AR 2 Bk, ™ I AR AE KB IE BRI TS A, A 2055 B it
DAL A P08 o ASCIE T EESRIIX 7 AR MM G 1960~2019 48 5 JF AR R BERE, 1k &] 4x 1
SrHTT 59 RIS X WILE R H KR IR I 25 70 ARSIk, BT FC 45 RAGAT Bl 5 v e i X e o o R
RRIFAZER NN, RN RO S5 5, & B R0 T AROL SU BE R SR B AR, 3R iz
SR R VR R T RO TR . PN PUEANBGIERE 15 RIS A oA M S T BRI A XU . B AL
AR e B g At AR 4l

2. ENERE

okl RS LRRE B ORI X (S B, B, il FEER. AiE. 395 B
7 AN GRS 1960 45 1 H 1 H~2019 4£ 5 A 31 HE—1b§)iE H AR SIR B R .

FEUR T S A A H AR E<0CYENFE R MBI TR 48 AR . VIR H AR — R B H K<
H=<0CrHM; &FEHBETRG —KHILHRKSE<0C; ¥IfEH 2 KFELFE H 1R H R IK<IRE<0C
MHE, FRONFERH: 2550 BN E — R 25 % B IR ET— R 2 00 B8O TR S IOERE ) 7
R HBCLATESFEE S8 H 1 HEWRE 6 H 30 H).

WA T SR SBSME D A M PRI 2458 H 2SI o0 A (EDTAER b, 1470 H S A
1A 1HEMHFPRR-, 1A 1THMHEFNL 3 20 HEHFANS9, 10 A 3 HRHF N 276 &; 4
FE R E 3 B TG 7R B 4 s 1] 5 K 28 HIORE B2 FH AN 22 (H P e KBS /M 2 22) R 38 s BB 10a “FI{E 5
M-S0 2456 SRR AR BR AL 24 FIME N 1960~2018 411V HE .

W90 DX IR e AR AR R SRS s 45 A S bR IR 25 5 oK, SEIBIRHL X KI5y 9 3 AN X3, IR
HCELE: BEIR. AL, ARG, FEHED. MEEB(CEFE: S5, W), PEasEmE.

3. GROh
3.1. RANSEGEITHHES

3.1.1. ¥, BFEHNSIERSITHFE

FE— B RA, Mt FOREERIEVIN G IR A K22 2152 . FIHE R H e 378 32 ZREY)
fFIEAE KM EZRN SRR 2 —, 2 RAEFEKS I, YIFER MU e 4G4 02w
BB EURAEYE B AR R E B S E R bR e —, ARG LR, fEEME, T E N SRR

MF 1 ATLLEH, T 59a B E PR G Y H BT 10 A 2~6 H, &FEHILT 9 A 4 HELER),
BRIHILT 11 A 12 HEB), WERKIE 69 K, &/l ST K MEFFHYHHENT 9 H 21 H,
EHILT 8 25 H, thZER 40 K EHEGY HFHEIT 10 H 18~21 H, HFHMWT 9 H 28 H,
BT 11 3 15 H, Rz~ 48 K.

WM R R AR ML T 4 H 22~30 H, &5 HILT 3 A 16 H&EB), &M RT3 H 25 HEE
By, RERKIE 76 K, WER/N, N 63 K MEFHLHFHAT4HSH, A HIlTF4A8H,
EHIT 6 H2 H, WERNSSK; MElHEHEAHFHHNRT4HSH, BFHRT 3 A 13 HE),
B HILT 4 H 28 HDE), ez Kk 51 K.

DOI: 10.12677/ccrl.2019.85066 604 SR AR


https://doi.org/10.12677/ccrl.2019.85066

Frarer &

Table 1. Near 59a of the first frost date and the last frost date in Tacheng region
= 1.3 592 WX BN, 41

FHYIH FRZH
biEA
S5 H mEHM R EH WeZEsd FHHM REHE mEH We/d

PEI 10~06 09~06 10~31 57 04~24 03~20 05~23 63
kel 10~05 09~05 11~12 69 04~22 03~16 05~30 74
HE 10~06 09~06 11~03 58 04~22 03~22 05~30 76
Ei ! 10~02 09~04 11~03 60 04~30 03~25 05~30 73
GIES 09~21 08~25 10~10 40 05~08 04~08 06~02 55
PN 10~18 09~28 11~15 48 04~05 03~13 04~26 44
o 10~21 09~28 11~15 48 04~05 03~18 04~28 51

I 59a FEIHM DX A7) 2 8 U LIS 18] 52 46 P g4 e EE R WA 22 S 0K R VR H P e - M BILAE A2
R HOUAEVDTE, WA 83 K FRIRZ H PR F LT S5, Wil s mBEME, WEE 78 Ko
3.1.2. FEARHIR TR SRS THRHE

TERR R R A — A DR R BRI R I B R AR, H B SR AL A 25 R AN A
P it b AR B B O SR AR AT

Table 2. Near 59a of the frost and the frost-free period in Tacheng region
F< 2. i 59a B X BRI R TR HA

TR TR
w4
S H =g AREA4 K H ez /d S H R HH REKHE MeZE/d

I 158 128 208 80 164 125 224 9
kel 161 134 181 47 165 113 221 8
R 158 130 184 54 165 113 222 9
GRS 169 134 197 63 154 107 222 15
IES 186 166 212 46 135 107 157 50
3 143 118 164 46 194 163 224 61
Wi 143 120 166 46 195 167 230 63

M2 AT DLE Y, B R R T L AOAE 158~169 K, et 208 K, S 128 K, HHBLAERE
W MFEREGRIAF HEGE 186 K, & 166 K, ik 212 R, H#EHN 46 K WElm G HECH
143 R, WBEN 118 K, &K 166 K, hZEN 46 K.

B IO T H B 154~165 K, el 224 K, B0 113 K, WERKN 15 K MFELHEY
SEEIHECR 135 K, &K 157 K, &R 107 K, RZER S0 K; FEHBIoMm B HETE 194~195 K, &K
230 K, fH 163 K, WZERKN 63 K.
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1T 59a BE4CH X RR R T3 HEUm 2 O 186 R(FIEE), f/b ol 143 R(FEHB): Ll HE®REZ N
195 KDY, /DN 135 RAF).

3.2. FEARRYZEAFE

3.2.1. X@ATHK

PAIT 59a ol H 3 H A 20 R A>3 A AW 2R VR M BLOCHE H . N 3 AT RLE Y, JEIRY)
FRFREH 10 H 9 H, RIS EIE 7 IR, MR 12%; M WD, BRIEH 258 9 H
21 HAT9 H 27 H. 10 H20 H. 10 H 2 H, ISRy 6 0 Filg. F6H. S5 H 08 9 H
30 HM 10 H9oH, 10 H1 HAT10 H 8 H, 10 H20H, HIMKIINS K.

Table 3. Near 59a of the frost and the last frost date critical day in Tacheng region
% 3. 3 592 WX AL R XA

Bk WIFE VR I H WER/% Bk R VR I H /%

3 10~01. 10~02. 10~05 5 3 04~21. 04~23. 04~24. 04~25. 05~02 5
o 4K 09~24. 09~30 7 4K 05~14 7

7% 10~09 12

3 09~25. 09~27 5 37 04~07. 04~21. 04~26. 05~02. 05~14 5
LI 4 09~24. 10~02 7 4% 04~22 7

5K 09~30. 10~09 8 5 04~12 8

3Kk 10~13 5 3K 04~23. 04~25. 05~08 5
MR 4% 10~011\0~1101~‘ 081\0~1105~ 09 7 4% 04~13. 04~21 7

6 % 10~02 10

09~25. 09~27. 09~30-
. W ~ ~ ~
3 10~05. 10~09. 10~13 5 3 X 04~22. 04~26. 05~07 5

g 4% 4% 7
5% 10~01. 10~08 8 5K 8
3 09~13. 10~01 5 3 04~23. 05~03. 05~12, 05~16 5
PIES 4K 09~16. 09~24 7 4% 05~11 7
6 X 09~21. 09~27 10 5K 430 8
3 10~10 10~22. 10~25. 5 3 04~07. 04~24 5

10~29
57 4% 10-11 1(1)83;; 10-14- 7 4% 03~24. 04~11, 04~12 7
5 10~20 8 5K 04~05. 04~10 8
3% 10~21. 10~24. 10~25. 5 3% 03-24. 0411 s

10~28
ot 4K 10~11. 10~12. 10~14 7 4K 04~07. 04~12. 04~13 7

s

6 Ik 10~20 10 5K 04~10 8
6 X 04~05 10

IBAFRGREH 4 A 5 H, RV I 6 UG e M. S5 H 2 m 8 4 A 12 H.
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4H30H.4H5HM4 A10H, HIWREN S R . mREH NS H14 H 4 A 13 H,
IR I 4 Yk FEEKEH N4 H22 0. 4 H26 HAIS H 7 H, MUK N 3 K.

3.22. A5

ME TR, B R, FERAIRGREL 10 H B2, @bl o A MRZ, MELI AT
W%, MLl 10 AR, Bl 9. BR. FTERAHREU 4 A TumE, MEL s Ahfiz,
KN s AR, &eba AR 6 A LA 55, B4 A R, ROy 4 Add, sbon3
HHfl.
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Figure 1. Near 59a ten-day distribution of the first frost date and the last frost date in Tacheng region
1. i 59a BB X YL RN

ZiEpg, BEMYIEGRL 10 A B 9 A MR E, M9 AT &%, S5, Wi 10 A
% KRR, WALl 4 A M H&RE, MELS AthiRE, M4 AL
AR .

3.2.3. BERTH

MIE 2 ATUAE Y, it 4 SEPIFERIICL 10 A, HUCh9 A, 11 AR FERL9 A%, 10
Az, 8 Al Ml 10 A%, HUCh 11 A, 9 b AFEHEW. #if. BRI 4 ARZ,
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Figure 2. Near 59a monthly distribution of the first frost date and the last frost date in Tacheng region
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MR, AT 59a BEIRI X AL R A R oA DX — SRR, # R R R AR R 2 I A 10 7 A
4 A%, ME9IHMNS ARZ.

3.2.4. FRERETK

M3 FTLLEH, 42X 1960 EARHIAR R H B (A1 30 - FI(E I M, 1970 FEARBRAE I A 41,
HARK U WG, 1980 FARMGEE .. MEEmF, HRZWME, 1990 FARE W fwg, 21 Ly
IEE . M RRR, HAZWH M, 2010~2018 FEFRL. M. Z75. WEmE, S, L8, mE
Byfmps . il SRR S, 207 “R-M-M-m- o L BEE DT R - - w5
WRETTT “H-R-M-mp-5-1" . TR, fIFEE0 7 “B-M-R-0-0-a7 , gy T <R -
~Me- M- M- S AR
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Figure 3. Near 59a Interdecadal distribution of the frost and the frost-free periodhe in tacheng region
[ 3. i 592 B X YA B R L RMERIRS

1960 ARSI FEHLAEL 30 A PR E M, HREIE WS, 1970 FARRS I, WiBkmFsh, H
R R, 1980 ARG VIS mi, HARZuBMmE, 1990 FFABR D TR A, R & k15
Fo21 HEYIFENIDEmEE, HASE M, 2010~2018 UG, HAZuBmE. B,
HADT “M-M-R-R-F-R7 G, MELDT “R-i-R-R-F-R7 OREN T M-
R NN =% 223 I g e R R e R (122 /I - = S R 1 R PR £ vl o S VN

1960 FRAEX TEHE N LT, Wi, HASHEHME, 1970 ERMNS TR, WBmE, HAKuH
Bifwisb, 1980 4E4R. 21 AW EX I MZE, 1990 FAUAIFE . BT, HAKuHMmE, 2010~2018
EEWL . fE. B UMREZ AT, MRS TR WIBLMRANE. B, BiEEn T 2%
Z-%2-27 . R, RBEnT “2->-2-2-2-07 | NFELEHT “2-0-2-0-2-27, 5%
T “o-Z-2-b-2-27 . WEBENT “D-2-2-2-2-/07 LB HE,

I 59a 53 7 il 1960 FEARHIFE Uk L BLET (R 25 R , 1980 AEARIRAR, LA & AR AR LR IR R 3
LR 1970 FARKEAR LMWL )y, 1980, 1990 AR, 21 LWL 2010~2018 FEFRAFIM 7k, HRE
SR DU o E s TR 1980 AR 21 HAWIFE S SR, 1970 FAR MR A, 1960 FFAR. 1990
AR 2010~2018 SERA MR Z A E .

4. LERAIL
Bt X ARGy Hix R BT AE, &EEI TS, fELAHREEITESIR. WS, &BHI
THE, THREHFYHEERZ N 195 KOPE), &0 135 KROAE). B ELL 10 A LaF9

HTH&RZ, MEIH RS, S5, I8 10 AP&RZ; KRG XIERD A tbE 2, Baih L
4 A%, MFELL s AhfjR®E, MLl 4 A EmE. WEFEERD bR XE—BE L, #i
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MEEATHIZRE R ALl 10 A4 A%, MFEAMS ARz . B 7 55 1960 FARBIFE 7 H LT [H]35)
L, 1980 A I, HAR S EA LR UMMy ARG 1970 FRIEAR DRI, 1980, 1990 4
e 21 HAWIHE 2010~2018 FFrA k4L, FEARUMRE A TR 1980 AR, 21 HLH)4 &k
Wiz, 1970 FAR LU NE, 1960 FAR. 1990 F4L. 2010~2018 FIHEALUWZ N FE .
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