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Abstract

Based on the meteorological data from 1961 to 2017 in main planting areas of Korla pear in Xin-
jiang, the characteristics of regional climate change in the past 57 years and the possible influ-
ence of climate change in the future 80 years (2018~2097) on Korla pear were analyzed. The
results show that: 1) From 1961 to 2017, the annual average temperature, the annual precipita-
tion, the average precipitation in the main growing season (April to October) and the average
accumulated temperature of 0°C, 10°C and 20°C in the main planting areas of Korla pear showed
a significant or relatively significant increase trend; the mean days of daily minimum tempera-
ture <-20°C, -22°C and -24°C in winter were not significantly decreased; the frost-free period
was significantly prolonged. 2) From 2018 to 2097, the increase of annual average temperature
and the extension of frost-free period in Korla will be beneficial to the extension of Korla Pear
growth period. The average precipitation in the main growing season (April to October) showed
a significant increase trend, which was beneficial to the increase of soil moisture in orchard; the
hidden danger of safe winter of Korla pear will be still bigger. To understand the characteristics
of climate change and the possible influence of future climate on Korla pear in Xinjiang, it will be
of some significance to make full use of climate resources, reasonably adjust the planting struc-
ture of characteristic fruits in Xinjiang, and improve the ability of resisting meteorological dis-
aster risk.
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T, FEREFZRMAEMBLEEY R, MR H 20 2D 90 FEALHIH 5000 ALK EZ HETH 50,000
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2. RESEBHES S

S AR EA LA PR B, B A BTSEIR. BEE . BTRURS S B 1961~2017 4F1A) 55 /R
TR K B BT VIR S (R R T 1]-[6] B REEAT 20T«
21. FPYSE

RN BL T ERE X 1961~2017 SE4 PSRN 11.2°C . 57a REFHSIREW R ETHEHAE@ <
0.001), HZMEMIF 2Ny 0.22°C/10a. V3R SE B IE 2007 4, 4 12.3°C; 43R RME
HILAE 1967 4F, 5 10.0C (Bl 1).
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Figure 1. Change trend of annual mean temperature from 1961 to 2017 in Korlapear planting area in Xinjiang

1. EEREIBFFIFEX 1961~2017 FELIS R LIEHE(C)

J /R B AL T B AP 2 E 20 22 70 4R 21 22 00 SFAR R B FEABRI A& (W2 1),
20 et 60 RS 70 FARETEAE G (HIT 7 #5(2011~2017 59) AT S BRI TR A T %, 21
22 00 AEAREET- 2RI 20 HE4D 60~90 AEARHEIN T 0.5°C~1.0C.
Table 1. Interannual variation of annual mean temperature and accumulated temperature of boundary temperature in Korla

pear planting area in Xinjiang

1. ERFERMERFFHS[ERFRBEEREFRREN

i B FEPHRIR/C >0 CHHR/C-d >10°CHIE/C-d >20°CHI/C-d
1961~1970 4 10.8 4506.0 4090.9 2436.0
1971~1980 4 10.8 4483.0 4111.6 2089.0
1981~1990 4 11.0 4491.1 4128.3 2248.6
1991~2000 4 11.3 45313 4114.1 2236.7
2001~2010 4 11.8 4775.2 42528 2661.9
2011~2017 4 11.6 47415 4393.0 25332

2.2. AR

1961~2017 4, JE/REFERL FERE X HFHSERTEDT 0°Cy 10°C. 20°CH-~FFUER 750
4579.9°C-d.4170.7°C-d 1 2358.9°C-d. 57a 3K, 2 €L 0°C . 10°C AR IR 2 W& &% (p < 0.001),
R 2 PR AT ) 2223 59 A 60.95°C-d /10a AT 52.15°C-d/10a; F2 5 i85 20°C HFI6 ) 5 480 5535 1 i 4 (o
<0.05), filA%A 64.76°C-d/10a.
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>0°C. >20°CAIR i 2 I Bety HBILEE 2001~2010 4, He/ i BHBLAE 20 4D 70 48 >10°CHUR
B 2 I B BLTE 2011~2017 45, S/ BUHEBLLE 20 28 60 44X, 20 28 80 4EA0E 21 22 00 448 A],
>0C >10°CAR IS RIEFEARFRIG NS, M>20"CRUER & AR LR sh B RK(E 1).
2.3. fEKE

PR AR EZHLIX 1961~2017 4 {412 fF /K BN 64.3 mm. 57a RAEFFKE 2 AU K&
#(p <0.05), HAMEMIAZEH 4.9 mm/10a; 1986 4 LLHT LK 2001~2010 4F 6] (1) 4 4 7K & DAk 2> 2 32, 1987
LSS R o I B B K B W 22 (] 2)e PE/R#NA AL R B AEKZE4~10 H) FIF/KEHN 55.9 mm,
2B E WIS (p < 0.05), HAMEMIFZA 4.2 mm/10a, (FASTF K E K IN® .
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Figure 2. Variation trend of annual precipitation and its anomaly percentage from 1961 to 2017 in Korla pear planting area
in Xinjiang
B 2. EER#MBFRMERXK 1961~2017 FEBEKE (mm) R HEBF B 5 R(%) BLiEHE

Hie 2 WO PEORBDA AL LA 20 et 60 SPAREE-F KR RD>, O 46.9 mm; 2011~2017
PR KERZ, 784 mm. 20 D 60 FEANE 90 FEAR )T K & BB AR sy, 1
21 22 00 SFAREERRK D, 3 7 FERKE X ERINPES . FEREREEAEKTE~10 H) 1k
K& 20 22 60~80 AN RIZEACPRIE AT, 20 4D 90 FAAE 21 4D 00 AR BRI 1
%, 3L 7 FNEEKERZ KN B

Table 2. Interannual variation of annual precipitation and precipitation days in Korla pear planting area in Xinjiang

2. ERYBHMEXFREKERMEKBBERFRETL

i B A [E 7K & /mm 4~10 A B&F/K#=/mm
1961~1970 4E 46.9 39.7
1971~1980 4E 57.7 51.0
1981~1990 4E 70.6 64.2
1991~2000 4E 70.9 61.1
2001~2010 4E 65.4 53.7
2011~2017 4E 78.4 69.7

24. BFEHEKSIB<-20°C, —22°C. 24°CB#
FERBNEZL EEMIEX 1961~2017 FEHAZT HHERRIE<20°C. —22°C. 24 CHIFHE S BN 2.0
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dv 0.8d M 03d. 57 4K, XFHRMAE<20C. —22°C. 24 CHFH HERY £ R P
Hi7e 3 AT 20 HEAD 90 R BART 4 ZE H R li<—20°C . —22°C I H # 2B EAPRIRAD s, 21

LU THaIE 2 . 2 I BUHBLLE 20 48 60 £, DI BUAHBILE 20 28 90 424X, T2 /RE)

ERFEIX 57 FFRAZFHRIVRIR<—24 CH) HEER 1966 P HBL 11 K LUK 1968 4. 1975~1977 4

2007 £F. 2011 SERHIL 1 RAN, HREMBR T

Table 3. Interannual variation of days on the daily minimum temperature <-20°C, —22°C and —24°C in winter in Korla pear

planting area in Xinjiang

3. ERMBRMEXZLEHREXSIE<20C, —22°C. —24°CHHMERFRTL

A B £75 AR AR R<—20C A %ud A FHRRRE<22CH4ud A7 H R R<24CH4ud
1961~1970 4E 3.4 22 1.2
1971~1980 4E 2.9 0.9 0.2
1981~1990 £ 1.4 0.5 0.0
1991~2000 4£ 0.4 0.0 0.0
2001~2010 4E 2.0 0.7 0.1
2011~2017 4E 1.7 0.7 0.1

25 FIRBHEHRTRAN

PEIR AR R BEREIX 1961~2017 FFWIRE H HI N 10 A 25 H, EARZMHEEES. 20
80 AR HH iR, ~F2h 10 A 22 H; 21 tHhed 00 RIS, P52 10 A 29 H. 1961~2017 4-°F
WAEHH N3 A 23 H, 2EREZENRITES (P <0.05), HLMEGIREAN-1.7d/10a, FEA LHREE
BRI I . 2011~2017 FN4FE LS R T B, “F3428 3 A 15 H 20 42 60 AR H IR,
Fn3 H 27 H, MZE 12d (58 4).

Table 4. Interannual variations of first and last frost days and frost-free periods in Korla pear planting area in Xinjiang

F 4. ERBHRMEXYELE R REEHNFERREN

I B SRR H H SFH245E B E TR
1961~1970 4E 10H25H 3H27H 213
1971~1980 4 10 H27H 3H25H 216
1981~1990 4 10H22H 322 H 215
1991~2000 4 10 A 23 H 3H26H 214
2001~2010 4 10 H29 H 3H20H 224
2011~2017 4 10 426 H 3H15H 223

FE IR A AL L ERIEIX 1961~2017 P EFEIN 2173 d, 57 HFR 2R R FEKEH(p < 0.05),
WM N 2.1 d/10a (181 3). M3 4 HRET e 20 tHED 70 SR E 90 SRR /R #h A 24 3 A X oAk 1 B 4E
RERB S 21 2D 00 SRRV ToRE I i 2 IR B, O 224 d; 20 42 60 AR TEFE I B D T B,
213 d.
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Figure 3. Variation trend of frost-free period from 1961 to 2017 in Korla pear planting area in Xinjiang

3. EE/RENEEFMERX 1961~2017 FEFBHAT U EEE ()

3. RRSEZEUNERMEHRN TR

ASCAH ] RegCM4.4 X 35S AR A 28 JR 8h A AL = B X (B 80.2°~86.2° £5/% 40.5°~41.9°) KK
80 (2018~2097 4F)HHATAMFRI, FERREZAXEAME HFYSE. RERiE. &IKREME
IKE .
3.1. RkK 80 ESRRTF ERMBRE KEANF I

BRI AKIKR, BRSSP EYERE e, A PRI ST 2 R R A BB i A
BT 50 o P IR BURI AR [X 5K 80 SEAE TSN 12.6°C, 5 1961~2017 4E X 4TS Wi 1.4C.
R 80 AET A B B I N (p < 0.001), HLRMHAA RN 0.34°C/10a (K 4), EF 1961~2017 4F
PR BIGIRIERE . BEAk, 2018~2097 4, PRES HLURZHL PR /R $) A AL EME X S TERE A 2 2
HHNEaE(p <0.001), HEMEBIMZEAN 3.5d/10a (K 5). Fk, £k 80 4, FEE/RENEFIMHEXFFHS
i E . BRI KA R T E R &R A KA.

3.2. RK 80 FRRTILM ERMERNE KL BHIF W

BTSRRI IR BE R ST, LA R A 5210 CRRIRA K1), FERBEIE SOV AR, FF
HF AR E =10 C I AL i A, M PR R 10°CEATHGVEM: ERAERTAER TR
IARE>10°CA REREAT, R4 AR H PR AR E =20 C I 58 (2]«
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Figure 4. Forecast on the trend of annual mean temperature change in the next 80 years in Korla pear planting area in Xinjiang

4. FER#EHRMERX AR 80 FEFHKBELBHESTEE(C)
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Figure 5. Forecast on annual frost-free period change trend in the next 80 years in Korla pear planting area in Xinjiang

5. BERENEBMIEX SRR 80 FRLBEATLEE MM E(d)

IR A BRI X R 5K 80 £FE(2018~2097 4F) >10°C . >20°C A P-4 4 5l N 4236.59°C -d F12591.88°C -d,
BIET 1961~2017 FXI-FH>101C >20CHHR. HIE 6 W IHL: Ak 80 4:>10C. =20 CHURIY 2 BE
(I3 (p < 0.001), Z- VA F 2R 43 B4 95.0°C -d/10a A1 109.6°C -d/10a, 80 4F KA IR /> BTN T 760°C-d
F1876.8°C-d, HARR T 1961~2017 4F>10C =20 CRUR I MEIREE, AR T /R ¥E R E A KR
SR, TR R A AR T AR AR

5500 4000

C-d a Cd b
5000 3500
4500
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3000 y= 9;9_732;2351.9 2000
2500 e 1500 y=10.96x + 2148
R?=0.387
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Figure 6. Forecast on accumulated temperature variation trend of >10°C (a) and >20°C (b) in the next 80 years in Korla pear
planting area in Xinjiang

& 6. EE/RENEBLFIEX K 80 ££>10°C (a), >20°C (b)FURTILAEBFHE(C d)

RPN ERKE RS LK 0% PRI BRI A AP X Rk 80 4RI /K & 119.2
mm, £ L 1961~2017 £ [X 3B AE-F- 3 Bk S 38 0 8 pli PA 1o Ak 80 41, 4ERE /K & 2 3 1 #(p < 0.001),
HARMEMUA 258 4.4 mm/10a, BEAKT 1961~2017 4F XA K & 38R IR A . H: KK 80 4, &
IR R T KZ(4~10 A7) FHMEKETN 97.8 mm, RHEERINEE(p <0.05), LMW 2N 3.5
mm/10a, KT FERFKERIGIESR, BB EIEAR T ERER = ENIRS, WART H 15
KA HI3EIN, TR T o RS R e TR

3.3. ARK 80 FEFSRTL ERMBEREEHAFRENIFN
B UR AN I AR Ay SR ARACL, R IE A IR AT R S R E TN . PR R A R T R FH 1
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I S 9—20°C, B4 H AR TR 20 CH, R T320R: MIAR-22°CHE, KW F M KA R E
—24°CH} IR IR IE . FEIHE: 2003 451 H 4 H, FE/RET RS R NN-20.1°C, HREZHE;
2008 4 1 H 30 H, FE/R¥EhRILLLAFgHLIX B 20 4 80 AR DR AR B MK(E—23.9C, H1 AKE2 A
W, #8:6 REARRIRIET20C, FREZ™HEE, SEFZLI” 28% (7]

2018~2097 4, £ /R B BRI [X & 2 B (IR 5 1 3 IO TH a4 (p < 0.001), 2R MMl 17 % 0.56°C
/10a, BARTAHR A (HRK 80 AT K R P HMEAE-28.5C~—12.7°C i), Hit4Z
AR TIR<20C I 20 5 S 1R 28%, B BH AR 80 4F e /R ) Fr AL 22 4 A R e AR AT AR BUR

UbAh, Ak 80 4F, PE/RENAZLFIHE X 478 H R H<20C. —22°C. 24 CFHE 51 1.3 ds
0.5df102d. #iE, #SCEHEHESK, BHEARZERE DGR, BRBECT ERFILAK 80 F4
T2 VR E R, H T S%HR H 20 80% L HIRZERT 40 4, Kk, Aok 80 4F, AZRFE/R#h#EALE
TR E fEE AT RN AT 40 KT S 40 (R 5).

Table 5. Forecast on variation trend of days on the daily minimum temperature <—20°C, —22°C and —24°C in winter in the
next 80 years in Korla pear planting area in Xinjiang

? 5. EREMERMEXAK 80 FEFARIRK[IE<20C. —22'C. 24 CHIAKTIIEHE T

FAEACER HBLIR AR H 2 B =R (%)
FEH R

A5 HERAT TR #(d) (d/10a) 2018~ 2028~ 2038~ 2048~ 2058~ 2068~ 2078~ 2088~
2027 2037 2047 2057 2067 2077 2087 2097
<-20°CHIH% 1.3 -0.35 21.2 17.6 34.6 11.0 3.0 7.4 4.8 0.4
<22°CHIH% 0.5 -0.14 20.2 16.3 37.5 9.1 2.9 8.7 438 0.5
<24 CHIH%L 0.2 -0.07 28.7 14.9 36.8 8.0 1.1 8.0 23 0.0

3.4. PE/RENBERUER SR ARG

Wk 57 4, PRREARZUE X UR AR IO R BT, B R EEE 0°CL 10C. 20C
FIRLE Y B NS, TRIERK, FBKES S EEREUER, LT GRF AR R R,
X PE RN R AEAC, PR R BAR AR T BRI . AROK 80 4, AZ M DX AR AR SRR, AR
PR 2 7R B A AL AR 7 T I 2B 7 A SR A S A AR Bl e A 7 25 A I A S L, AEIXPE R SR, FE
i FEAIARBEIR, R R A BRI R IS 1k DRI A o 3 RS X R, LA kA R s AR
J7REREAERLGUIE MY, RRGUEHARIE I, nom &2 p AR R B, SRR R LI T
B DA AR DA S B N TR A, B R B AR U XU BE F1 ARG IE8] (9] [101RBIX T ARAZ A xT
[ IR AR ALK R o

E&UH

[ P9 S0 R B 31(2020) 5 #5053 A AR T TSR — VOHT X S 8 VTl o5
il 5
S5k
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