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Abstract

Using meteorological data from the National Meteorological Observatory of Jiangzi County from
1970 to 2022, including annual average temperature, average maximum temperature, average
minimum temperature, average annual precipitation, and average sunshine hours, the climate
change characteristics of Jiangzi County in the past 53 years were analyzed using methods such as
univariate linear trend, Mann Kendall trend, and mutation test. The results show that in the past
53 years, the annual average temperature and the average highest and lowest temperature in
Jiangzi County have shown a significant upward trend, with linear trend rates of 0.311/10a,
0.242/10a, and 0.354/10a, respectively. They have passed the significance test level of 0.10, and
the linear trend rate of the annual average lowest air temperature is the highest, with the most
significant warming; The mutation occurred in 2000, 2001, and 2002, respectively. The annual
average precipitation shows a downward trend with significant fluctuations, with a linear rate of
-3.164/10a, which did not pass the significance level and did not show any sudden changes. The
overall average annual sunshine hours show an upward trend, with a linear rate of 13.162/10a,
which did not pass the significance test level, and the mutation time was in 1990. We analyze the
characteristics of climate change in Jiangzi County over the past 53 years, provide theoretical and
scientific basis for local disaster prevention and reduction capabilities, agricultural production,
and tourism industry development, thereby improve the level of meteorological services.
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1. 518

VLA, JRIE RN “ MR BT, EERT” , MATFERK. LA ILRRE. AT i E G X E
B, MEEEATT ELR AR B, AL T A4 89°06'4 90°12'. Jb4h 28°30'% 29°18', [ - A AR 3800 V-5
AH, PR 4200 K. DL, FEREVEER. NE. Big. W%, FF5H5ER 6.3C,
WA SURA 24.0C, HARSE N-18.6'C, “FHIFF/KE 312.9 mm, HRE %R 3110.7 h, i KXGE 12.9 m/s,
FRIRIG, BHRIRZEKXR, TROW, FREWSU. BESREARRE, R OB E bR tE e R0E
MR R[L], AR NRIAEF VG . BRI, LSRG MR REA BN EZE R m[2], <
A7 7] R sy % TR ESURT R 27 5 T 238 e R A3 3 G 1 I, 52 Bk Bk 22 1) O [3]. N 2
SR SRR ACRAE CAE AR 75 AT B AL, 7K S [A 10 52 F 1 X (1 SRR IE 20 #T, B LR B
ERZE T H B o s W2, B IR S 9 2S5 [5]0 1991~2020 4F HE VT4 Al Ui
ACHFFAE AT, W90 R B BT AR e il BRI i R (A AR A i 2, JLEE s T
0, AR X B R S T iR X, A A I AR B D A AN B s AT AE[6]%) 1961~2020
TEIT 60 ARV T AR ASAERIE 0T, 45 SR BT 60 AESRRTVE AR TR PR ESIR. FHRIER
BEVFERRENE FFHER, P f s R I 2R ) 26 05K Vs SR AN AE[7]%F 1980~2011 4 7 s L
B YR AARARACRRAE S0, WF AR A FRIR 8.8°C, B LT A%, FEMKEN 389.0 mm, EE
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A-HESE %

S£rPE6~9 H, Hh7 A&kZ, EAHBNEN 29348 h, BT LE; A% 1955~2007 4 P i
X 50 FSERARAFAEHEAT 7347, W FC R VU AP SR P R PR R A B35
B, Rl FRREARICHEE: WEMEFNEY ARG . BLAE R “TIREHRe
K7 M AR ZFR, B ASGEE IRV AE 1970~2022 E R RR . PR ERIRR. P
Feok g, P35 H R RS ER AR, PR H T SRR R AR RRE D 2 BURT B (kB o ik ¢
WRPEIREKYE, ARG KE, NiHm SRS KT .

2. ARRIBEMRSZE

AR BRI E PG LA [ S SR A5 1970~2022 4R HYAEF 1R P8 s i AR
PRI K B H RN SRR B, SHTA R R E R AR I AT 0. KR — I8k
PR ISR R IEAT 0B, AR Z{(WMO) Mann-Kendall 5822456757 1%:[9] »
MR PR R PR AR AP R K BN RN 8 R AR R AR A kAT
ST RIS o

3. B/RESH
3.1. FhRMERTLES

3.1.1. FEFHKETILFE

1970~2022 P35S AR AGRFAEREAT 2 BT R B (1] 1), TLAEE PR AR R EE L%, Jt
IRIEE R, B ILERE, M 1970 FEK-F3 <R 4.8°C_ET13] 2022 4] 6.7°C, fii[ %4 0.311/10a,
R”=0.6004 j#iT 0.10 & & MR B/ AR5 A 5.3C, MOEHILT 2021 45, H6.8C,
BMEELT 1971 4E, A 4.3°C, Z1lik 2.5°C, 1991~2010 4E VT4 B4R P 1<l 2 B 26 ETH#a34, 2010~2014
EETRES, 2014 FHIHEE FAES, H 2021 4TS RIEEIR K.

75

70 | —— (ETHAR — SIECET R

65 |

.031x + 4.495
R?=0.600

SE|/C

1970 1980 1990 2000 2010 2020

Figure 1. Trend change of average temperature from 1970 to 2022
& 1.1970~2022 FF S RIEHB T

AR SRFERBURES T (3 ViR, REHEZ EF, M 20 e 70 PSR 4.9°CHRE 21
e 10 FARVEF <R 5.8°C, JHE 0.9°C, ~FHRFEMTHE 0.2°C. HBLERFACEE RN 21 A
10 AR, “FHSE N 5.8°C, Wil Z 0.423/10a, AiE BEMRI KT HCh 21 40T 10 4, “Fiy
SN 5.6°C, % 1.064/10a, R? = 0.5032 (P < 0.01)ilfiid B I KF: H/AMERF IR BT
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20 40 70 4EACAT 20 40 80 4FAX, 4PN 4.9°C, 245 0.051/10a A ] 2 0.515/10a,
FAR B E TR IR KT Wb o 20 4D 90 4EAR, SPIAEEN 5.1°C, A% 0.997/10a, R®=0.3795 (P
< 0.10)if i i 2 A B K P

Table 1. Chronological changes in temperature in Jiangzi County (°C)
F 1 IIHBSEFREKR(CC)

FR AR i) % R?
20 4t 70 FEAR 4.9 0.051 0.0027
20 4t 80 AEAR 4.9 0.515 0.1649
20 42 90 44X 5.1 0.997 0.3795
21 £ 10 47 5.6 1.064 0.5032
21 4t 10 AR 5.8 0.423 0.1130

31.2. FFHRE[ENTAFHE

1970~2022 4V B i S AR AR EHEAT TR WA (] 2), TEACEVE P RIBE ETHES, BiRA
0.242/10a, V¥4 10 4F EFt 2.42°C, R? = 0.3836 ifiid 0.10 & E MR /K T LA EE PR RmEmSEN
13.9°C, HAMHHBLT 2009 4, 4 15.2°C, f/AMAMBLT 1978 4, H12.8°C, %{Hik 24C.

15.5

150 —— T AR
14.5
140 |

y =0.024x + 13.25
R?2=0.383

13.5

SE\-C

130 |
125 |
120 |
115
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Figure 2. Trend change of average maximum temperature from 1970 to 2022
[ 2. 1970~2022 FF RS REHELELE

LSRR RHE AT (R 2)5R, FAFHRESHE, SFEREEL EA, M 20 tHa
70 AR SIR 13.5°CHHR R 21 tH2d 10 AR 14.2°C, FHE 0.7°C, “PIRFEATHE 0.1°C,
Horp 20 {20 90 4EARE 21 4Rl 10 SEFHEHOK 0.3°C, P BUE KECPESE D 21 4 10 448,
HEPRIRIRN 143°C, HNHILT 20 4D 70 4E4R, 4EPEIRIRA 135C.

3.1.3. EFHREKBRIEILAFE

I 53 PRSI AR AFE AT TR WA (K] 3), 1A B P RMAEEAE LS, i
LA EA S, 3% 0.354/10a, R?=0.584 ifiid 0.10 ZE VR K. TTAEAE B IRN-2.3C,
BOME BT 2021 4E, ~-0.2°C, H/MHILT 1983 4. 1992 4E, N-3.6°C, ZfHik 3.4°C. 1979~1983
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WA

7o

=3

4. 1988~1992 4. 1995~1997. 2010~2014 4, BB AHXTIH ., B HK; 1992~1995 4. 2000~2010
. 2014~2021 4 BIR R, BAAR BFHER, H 2021 FE4ET A IRIE R 5K,

Table 2. Chronological variation of maximum temperature in Jiangzi County (°C)

F 2 IHERSSBFRENR(C)

FEA TR CiEES R?
20 fH4g 70 4EAR 13.5 0.747 0.274
20 {40 80 AR 13.6 0.62 0.265
20 20 90 £EA% 13.8 1.07 0.333
21 &g R 10 £ 14.1 1.89 0.717
21 theg 10 AR 14.3 0.07 0.003
0.0
03 ¢ \ y=0.035x-3.25
10 F —— TR AR R?=0.584
-1.5
O
= -2.0
r
-2.5
-3.0
-3.5
-4.0
1970 1980 1990 2000 2010 2020

4

Figure 3. Trend change of average minimum temperature from 1970 to 2022
[l 3.1970~2022 F YRR SIBHEBELE

A B AR SR AR IE b (55 3) R, kTR, B 20 thed 70 G403 <IRE-2.7C
R 2 20 20 80 AR R —2.9C, Bl 0.2°C, HARFEAR 2 7HE, M 20 2 80 AR EH-2.9C
THE S| 21 4 10 FEAR4EF/SIR-1.8°C, THE 1.1°C, “FHRETHE 03C. MR KERFESIRN
21 tH42 10 4FAX, “FIYRIEN-1.8°C, fH/MHILT 20 4D 80 4R, PR A-2.9C.

Table 3. Chronological changes of minimum temperature in Jiangzi County (°C)
= 3. IIHERRREFRETL(C)

FR PR i) R?
20 4t 70 FEAR -2.7 0.271 0.109
20 {4 80 4EAX -2.9 0.42 0.086
20 42 90 44X -26 0.76 0.211
21 tHEZ2HT 10 47 -2.0 0.84 0.753
21 {4 10 44K -1.8 0.89 0.269
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3.1.4. SEEKETWIHE

1970~2022 VLB K EBFFEIEAT AR A (& 4), TTHREF M KEH 285.0 mm, &K
ok fash, WRENREERK, BRKMUA 2 N-3.164/10a, AEid & FE MKV ITHEERKER BT
1977 4F, AN 498.0 mm, H/NHILT 1982 4F, A 131.2mm, Z{EKK, FKEEPREWPEIREZRK,
HA TR K E FEETAE 59 H, 8 271.8 mm, H4F % KE 95%, 1970~1977 4£. 1982~2000
£, 2005~2008 4. 2009~2019 FPUAIS B &K &8 2 T 1977~1982 4F 2000~2005 4£. 2019~2022

FEEAN B TR EH.
600.0 -
500.0 -
4000 -

300.0 A

K & /mm

200.0 -

100.0 -

——ERKE — ZMEUEFERKE)

y =-0.316x + 293.5
R%=0.006,

0.0
1970

Figure 4. Trend changes in average precipitation from 1970 to 2022

1980

1990

4.1970~2022 S EKEFEH T

2000
F4

2010 2020

LR K EFRBRHEA (R 4) R, BIERTRESR, e TNRE LA, 20t 70 4487
BRKERK, fEHM308.2mm, A EC NS, A% 143.98/10a, R®=2.596 (P < 0.001)ifid && ¥
g6k ko 21 20 10 R0 /K By 283.7 mm, £ ETH#a%, fi[A% 50.66/10a, R? = 1.645
(P < 0.001)if 5 & A 3K K B E /Ny 20 D 80 A1 E/K & 273.0 mm,  {5i[A)
2R 20.70/10a, AJELEEH AR KT, Kb R 20 4D 90 AT %K 28 280.4 mm, & FHiEa s,
i) % 13.53/10a, Ajdid &AL KF; 21 tHh4DAT 10 PR /KRy 282.6 mm, 2 FEEHREK,
i [ %2—134.78/10a, R? =2.700 (P < 0.001)ifi i & LG 5 /K F .

Table 4. Chronological changes in precipitation in Jiangzi County (mm)

% 4. STHERKRERTEmm)

TR B K & i) R?
20 4t 70 FEAR 308.2 143.98 2.596
20 {4 80 4E4X 273.0 20.70 0.083
20 tH#2 90 4EAX 280.4 13.53 0.078
21 42 {10 4F 282.6 -134.78 2.700
21 4t 10 4R 283.7 50.66 1.645

3.15. F¥i9 AR HEHE

1970~2022 SEVLACE A H I BB A RHEBEAT 70 MR WA (1] 5), TLACE AP BRI 0y 3228.7 mm,
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WA

]

=3

BAKEITFE e, dvhmim RN 13.162/10a, AiEd B FEMER LK, TTACE AT H N $iixk £
L 2022 5, N 3774.3 h, H/MMEMBLT 2016 45, 4 2887.2 h, Z{HiA 887.1 h, MZERK, HIRK4L
FEFRARAL IR SR E R R, 1982~1991 4, 2009~2016 4FE ) Wil By & T iah, 2018 4E41)5 H IR £ 2K

e 5 b T
3900.0
37000 | —o—FEH IR — RMECEHIRE D)
y =1.316x + 3193.
3500.0 | R? = 0.015
£
& 33000
=
B 31000 F
m
29000 |
27000 |
2500.0
1970 1980 1990 2000 2010 2020

4

Figure 5. Trend changes in average sunshine hours from 1970 to 2022

5.1970~2022 F-F 15 HIRATH#E B T

TLACEAT38) H BRI R 2 AT (2 5) 2o, AR H IR 2 2 T Retads, o B T &,
Horh g KRBT 20 20 80 4EAX, “F¥ H BN $y 3275.7 mm, i) %—164.02/10a, R* = 3.946 (P < 0.001)
ST RGO s LN 20 22 90 44X, P48 H I %A 3210.1°C , 126.23/10a, R? = 2.119 (P < 0.001)
I BE R s/AMHILT 21 D 10 44K, SPIRRKESN 3133.7 mm, FRRIEEE&CK, fHln %
—245.45/10a, R® = 2.216 (P < 0.001)i# it & 3 MR I8 /K5 Wine/b ol 21 HH20RT 10 48, PR K RN 3179.0
mm, fii[A% 136.03/10a, R?=1.032 (P < 0.001)i& i & 3 A 36 7K .

Table 5. Chronological changes in sunshine hours in Jiangzi County (h)
= 5. LI E ARBERETK ()

FAR B K & kS R?
20 4t 70 AR 308.2 143.98 2.596
20 {42 80 4EAX 273.0 20.70 0.083
20 42 90 AR 280.4 13.53 0.078
21 £ 10 4 282.6 -134.78 2.700
21 e 10 R4 283.7 50.66 1.645

3.2. M-K SREMASH

FIFH M-K RASKG IS T IEAN T AR AP SR . AP i AR AP BARAIR AP K=
RSP H BRI BOEAT 9848 o0 b, HGuiH A& Z 1 IE SRR AR a3, ARHE T4 e W5 M KEN = 0.05,
FHRLIG AN Z = +1.96. Jfid Mann-Kendall ZRALHG S 115 UF AT UB PiANGEiH&, 7t il UF.
UB £k, 7% UF /T 0 RIIE FRFE8EHA, UF KT 0, WIRBEFHIE LT, i UF. UB HiIZEE
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(B EEIX [A] N HIIAZ A5, TS5 pt Xof L PR RF ) 3 370 D) A T 2 3% g ek (1]

M 1970~2022 4P B URRAFAR TR B (K] 6), SRR LT, Horp 1971 4, 1981~1984 4,
1987~1988 4 UF <0 2 FR&ita%h, HAhR B UF >0 2 EAbtash, M 1997 SEFF IR B L LA, 1998 42 J5
UF %164, @it 0.5 W& MR IE FE, UF. UB Hh£E7E 2000~2001 £E IS 4, 2000 E R AERAE .
M 1970~2022 413 i i SR RAR AR T R BA (] 7), AR R L FHE3s, 1971 4E, 1977~1987 4. 1992
fEUF <0 2RSS, Hrh 1974~1983 4F UF FRELLEE S, BEEROK, Hih UF >0 2 Lyb#E%s, 1992
IR —E L%, 2006 fFITEE UF @ 0.5 &R In A HE, UF. UB HhZiss Xk, 1998~1999
R — IR A, 2001~2002 58 IRAS AL, 2001 FFERAETRAL . M\ 1970~2022 P35Sl RAZ B WA Hr R
(4 8), MfkS ETh#a%h, Hirp 1970~1971 4, 1980~1983 £F, 1985~1987 £E. 1991~1992 4£. 1996~1997
EUF B FS, 1971 48, 1983 4F, 1987 4 UF < 0. AR Bt UF >0 £ FFhi&#s, 1998 FIFih
UF @it 0.5 BEMERISIGFE, 2002 4F UF. UB MMZAC A1, 2002 FRAERA . 1971~2022 FILHEE
P8 K B RARARAAFAE 73 BT R B (1] 9), LA E A PR BE K B8R AL . YLACELAE T3 H IR £ A Ap
PEFAE T 2R B (14 10), 1971~1977 45, 1980~1990 4. 1994~1999 4. 2012 4E UF > 0 2 LjH#a#, H
it B UF < 0 2 FR&a%s, Hrb 1983~1984 4E. 1986 il 1 0.5 & & MEAIINAH, UF. UB JLHEL
PRIRAS A, 1989~1990 4 HH L EE — VRS 5. 1993~1996 4 HIPL & A8 i, 1990 F R AERAE,

= UF == UB c:ceeee 0.5 % 35 PEAS 36 I T

it &
W N R O R N WSRO N ®

F4

Figure 6. Sudden changes in average temperature from 1970 to 2022
[ 6.1970~2022 FFIIERELL

—¢—UF —@—UB - 0.5 2% MEAT I I FHE

Gt &

Figure 7. Sudden changes in average maximum temperature from 1970 to 2022
7.1970~2022 FFHHmEUBRREEN
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Figure 8. Sudden change in average minimum temperature from 1970 to 2022
8.1970~2022 F LY HMIIBRT LK

2.5
2
1.5
1
0.5
0
051

-1

Gt &

-1.5
-2
-2.5

Figure 9. Sudden changes in average precipitation from 1970 to 2022
9.1970~2022 K EBRE LT

= UF == UB +eeceeo 0.5 35 A I8 I AL

F4

Figure 10. Sudden changes in average sunshine hours from 1970 to 2022
[ 10. 1970~2022 ¥ B BT LK

4, &5ig

1) I 53 HFERILAEETHRLSMEEE LAESA, FHEILREE, BRERE, 2478
N 5.3°C, iM% N 0.311/10a, JEiL T 0.10 BEMHEAL K, Hrp 2021 FHBKAE, 1971 4 H I
We/ME, ZAHIE 25°C; RABRBAHTEEAR E FTFEas, M 1997 FIFIGE L FFb, 1998 £ J5 UF ¥4

DOI: 10.12677/ccrl.2024.131002

19

URARAHT TR R


https://doi.org/10.12677/ccrl.2024.131002

IEE, @it 0.5 BEMMRIGAE, UF. UB HIZE/E 2000~2001 4E B A5, 2000 “ERARAE; FAN
PARLIR R, 20 tHad 70 AR A 21 tHad 10 SEARTHE 0.9°C, “FIR4ERTHE 0.2°C, 20 thad 70, 80 AR
&%, HZERFEEMIK 0.4°C, 90 FAGRE FAHEaHAIE, 21 thad 10 FATFHE 3.

2) i 53 FERILAE PR m AR & ETHES, 2R &R 13.9°C, fin % 0.242/10a,
i T 0.0 BEMERIRKT, Hoh W BT 2009 6, HE/NMEELT 1978 4, ZE{HIL 24°C; R1A
A HTRAR 2 BT, M 1992 SR ME— H 2 LR, 2006 FEFF 4G UF @it 0.5 53 A IR IR S AE,
UF. UB HHZEAZ X HIK, 1998~1999 4F 25— KA & 2001~2002 55 IKAZ A, 2001 FRARAE; £
¥ R AR 20 Al 70 AEARE 21 4D 10 SFAAAHER 0.7°C, “PIREATHE 0.1°C, 20 4 70
XTI o

3) i 53 FFRILAEFTFHRACTR R ETHES, FTHRIVEWE, 25 FRICURR-2.3C, il
%749 0.354/10a, it [ 0.10 BFMERIR K, HARE HILT 2021 4, i/ MEH LT 1983 45, 1992
HE, Z{HIX 3.4°C; RABBMHN AL LT, 1971 4. 1983 £, 1987 4F UF <0 & FRE#a%h, Hih
WPEL UF >0 2 EFbash, 1998 FEHF4s UF @it 0.5 B2 MK I FE, 2002 4F UF. UB HiZk%2 &, 2002
ERAERA, F P RIVIIRENRAML, 20 4 70 4£40E 20 4D 80 4EAL EFEIREH, RN 0.2°C,
20 fth4C 80 FEALE 21 {4 10 FEACTHE 1.1°C, “FHFFFEATHE 0.3°C, 20 tHh4r 80 FEAAMXT ELii .

4) it 53 FRIT A AT oK & B N KES, BAMREERCR, Z4k/KEH 285.0 mm, [FEK
i 26 -3.164/10a, A B E AP HEA R WEARE; WERSTEmM, BKERTHE L
Fi&a#, Hrb 20 thal 70 A IR, 80 FALHX W, Z{HIE 35.2 mm.

5) i 53 FERILACEAEF 150 H BRI B0k - 20T, 247 H IR0 3228.7 mm, HE
AU 20 13.162/10a, A B EHA IR, Hbi 2 Hil 2022 47, sAMEHILT 2016 45, %
i1k 887.1 h, MHZEHCK, M 2018 A1 j5 H M HOKIEE FAEH, BB EEE FAE,
1971~1977 4. 1980~1990 4. 1994~1999 4E. 2012 4 UF >0 2 _EFtjash, HAhKE UF <0 2 N,
1983~1984 4F, 1986 FiEid 1 0.5 WEMEAINIE FE, UF. UB ILHIINPEIXAS 51, 1989~1990 4F H LA —
IR i~ 1993~1996 A B EE —IRAE s, 1990 AE R AERAS; 13 H I Rk, BR 2 T RR&EH,
Jo BTHm R RSS20 et 80 ER I T E, 21 thad 10 ER IR .

6) XF 1970~2022 FEITHEFRE FKE HIRN S REE5 AT /00, b5 B 9ok BE T
Vi SV 1 Ty, S N SR e R YT 2 G

SE 30k
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