2025 4 9 H FRIMEAEFRCE KB FBO Sep. 2025

#a2% %5 Journal of Chongqing Normal University (Natural Science) Vol. 42 No. 5
= & pY AN 3 DOI:10. 11721 j202 10
Sl X E E IR E A AR 01:10. 11721/¢qnuj202505

RIS AAANEEREKENETEUFERTHEST

IR, BAREE, s, W EE, Kk A&
(1. WTLIHTE2E B HoBE 5 4 Bl 2F 2458, U1l NYT 6411005
2. T K iRl B A AU A S LI, W SRR S 427000)

WEE 48 R 3 0T R B R K AL, BT B 11 SR A3 19602020 4 3F B MK KR, R A & MM M 3T Mann-
Kendall k5 H A% Hoht B ERMZ 0N TAREISNEFT LN T HRAEAMG—9 A BB AE LR EREK
BEWHZEEAEFECBR KT MBE KBTS ERER T, X220 AR RBEAXLNFTRAT Y £,
EBRAERAAGEREAENEH KA LPRETRAEEBRA:;D LEAXAERTR . ARNMETRAEAZTE L
EYRABATHER S LB PNBE EEEH A ERFATABEZ ;3 BEBAKEE 19855 FREREAH . FTRERE
KEHREARERE AREERERFYT FABAKEMEN MAS AR ARTKAKEZRIBEH O EEAYE
EAM AMPERNRAEELTEZLR AR ENIH NTEANENEERTHAKEEY ., FRERXIXHAE
A B BOKR IR R A E KRR KA,

KB FRIAE;BREER A Tl 6 2 E

FESES P61 SERARARAD : A TEHE1672-6693(2025)05-0084-12

et AR Sy KA P B A 400 BT BRI 25 0 A A i B 72 T R R 0 DX IR 5 A B R0 I I A R A 2 3R
EBCHA EEE YL, TSR TR R R AR ARG SRR T R ) B AR RE KM E kAT
B i AE Al B LUK T R AR K SCR R IR IR — R B T X K 2 4 AT R 2 R
JEHEE T R K AR RIS B | AR K 1 A A LT TR R AN T TR A T A G K A B s AR A
FFAE L BTHK AR 23 M R 7K S0 5 R S R 5 rp i — R AT

AT A [] A5 G e K ik 38 8 K ST R AT SR o B . S ) AN [ A5 G K B TR A [ XA 7 B
A 23 (8] 3 S ARRAE o AR BR T 5 5 o8 T8 B O A I 2K B T e 2D, b S BR e e 26 R i DX R o B K R A Y
Tt e A5 DA 1 5 A K A T I b DXV S R T R e R X A B Ay S T AR R K A R A X R B Kt
A AR 5T SR DG RS 0 b X S O A A A e X B AN T A R K A R S R R KR T K B
1 45 B A A BAT — BOPES 5 2 o R XA ) 45 0 e K R /K R 228 0/ s 34 T R K /N T o T
KRB N TTHRRRE L o E O TR TR XN R R K o R K A G B S T B R
IR AE T 5 DX R L B R VI O ) 2 AR A R R W SO o R /N 08 A SR L 2 T K
S R K Y DTRR K 19. 55 %0, B 5 1 lE s DR LE IR bR AE R e X L TR R 520 ~10%6 . BN ]
A BRI NS BESE T 19612020 45 o [ R K | v A SR R K RIVRR st A A K 00 28 Al A e AT A A AR B 43
T 5 AR B A L IR 5 R A DGR 5 AR e A A N ST T U 1 A AR A S T A5 R Y e e R A K L A e
56 A 7K BRI O B e O RRAIE o A AT = 3 R RS OB A AR R 4 Bk 1T P R R A A A BOR R SR
R U 5% R 5 J32 5 R DU 5% T 50 32 /) [ T I 3 i BRSO ) 88 o A T O A ) DX W 7 R EL % T i
FEAS TR 5 T v B R R A % T 50 e Kk 2 084 s 4, A 2 T SR R W) 7 B R R BR[|
AW LRA SR T R TR T e R 4 2 A DR 3R XA [ 46 G K ek % TR % 14 ) DA T 48
K R IR S 2R

B B VLI ARV b W e R SCUE , P2 R VG 48 L H R 4 U 1T A DT o o B VI U B T ) K DRI R M,

x YT EH:2025-06-04 &5 B :2025-09-08 7 & AR B 1] : 2025-11-05T10: 21
RETIE : H R G RBA IS 1 X B4 3L 4 100 H (No. 42067061) 5 42 25 Hi 7 91 7 44 T A5 90 36 %8 JF 36 4 900 H (No. STLY2203) s KR K E M
T4 5 7 248 BEAF ST 035 H (No. ZHYJ22-YBO7) 5 P9 VLU 3 2% b 48 22 BHIIF 5 H (No. 2023 YB05)
FE—1EER N B, L YR Y T 18 S S BB 25 4k, E-mail: zhen2153343@163. com; BISEZE @ N K K5 # 7. H1+.
E-mail:lyfeil23@163. com
) £& tH AR 3k - https://link. cnki. net/urlid/50. 1165. N. 20251104. 1752. 002



%5 H HoORL % RTINS B R KR R R R R RO R AT 85

SRV B A S W E B GRR . FATC A Y 5T 57 B UL I B K O 50 1 5 1 s B BEAR PR R K o A LR S
R K KB B R A B R T D YR R K IR K 9 TR D A S e T AT OG5 B TR
BRI AN (] 25 G K A8 A K ST R BB TSR B0 UL o AT 9T 3 T B A A I SE R A1 1960—2020 4F 52 B VT
DL T ARG i S D BRI L 255 A () A I K S 3 R o 2 BT T DR SR T 4 R K s A AR R A LA R UK
280 B3 AKX B 7K B B BTRK S LA A 2 0 ek 8 10 B - BRI 5 0 2 DA R X A A2 A E 5 B BE S 2% Bt

1 HBERBESHRTE

1.1 HIERE

2 1S BF 57 B0 O 5w G VT O B e R Ve SR B TR R N AR S P Lo TR L B L4
B A1 VRS 70 3% T UDERIAE 11 DS 40l A (B DAE 1960—2020 4E R R K B HEATRFSY . 1ES8TT R i BE 32
B VL yidskiz H KR BHE KB, 5.6.7.8 A1 9 H 19 A V¥ REK &5 5 5 A F R K B 19 11.16%.13. 71% .
19. 77% .15. 21 % F1 15. 08 %6, V-2 B 7K St S0 RN U] 3 457 B R K B 1Y 74. 59 %0, BRI B 5—9 H B 7K AR Sy i 3k
IR, B K B 3E o2 B R IR T B R R 2= 804 S = R & M Chetp: //data. ema. en/) , ¥ 380 5 77 =5 72 A AU
(DEMD %4 > U5 T H 2 25 (8] 5 i 2= [l Chetp: //www. gscloud. en/) s 43 HF% 2 90 m, K4 48 A R 3 E [
FIRECHE KR 2. GB/T 28592—2012)5" 4 it 38k 4 A K 25 2 Kl 20 g /INFR L PR T L KRR R TR 3 4 N840 &
TR 24 h FEK 22518 0. 1~<C10 mm,10~<C25 mm,25~< 50 mm FI=>50 mm,

RE104° R2:106° 108° R

Jeszae b ERG { Jesgzae

Jesh32e |+ 1 Jb&i32e

— i
® S LU
— e
DEM/m
—5 522

de4k30e L

L 144
0 100 200 km
11

4 dt&hizoe

HRZ104° RZ106° 108° /<&
T < B R TR T U 1148 K BT Chtep: //slt. sc. gov. en/) BV & [ 19 )11 45 45 B X Jsk
PR 5% I8 L3 B PR A sz R R L RO
1 ERIREBSKERSHETREE

Fig. 1 Distribution of meteorological stations in the Jialing River Basin
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Fig.2 The trend of the total precipitation and the precipitation of
each grade change during the flood season in the Jialing River Basin
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Tab.1 The trend of average precipitation change per 10 years at
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Fig. 3 Spatial distribution of total precipitation and each grade of

precipitation during the flood season in the Jialing River Basin
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Tab.2 The results of the mutation test of precipitation of all grades in the flood season of the Jialing River Basin

S M-K A 5 s K LE S
/NHE UF I UB i 6 7€ 1960,1962.,1989.,2017 Fl 2020 4F I FHF P4 A5 38 £ 1978 F1 1980 4F i s FAE I R K/
UF 1 UB i £k 7€ 1964,1966,1981,1986,1988,2018 Fl 2020 4 lfi K , .
H R N A il S TCRAL e 1
AT B
KM UF il UB ik 7E 1961.1962.,1981.,1983,1987 Al 2018 4RI FAH M A4 1980 4F st I 5L (i 12 [ TR e
- UF I UB B 2% #£ 1961.1965.1967,1970,1973,1975,1978,2016,2017  1979.1984 Fl 2013 4F st M L0
oL P e T 58 A8 R A
il 2019 4 I FAH P9 A 58 A it il
3 4
2
_‘/ \\ Y 2k
§ 0 \\rl\~\‘ l’l ‘ “"‘\“ i\ M ;Iﬂr@ 0 I
= -lp — UFZIT R " 2t
o = — it
........ =005 Z KR 4t s =0.05 E KT
_3 1 1 L 1 1 ] 1 1 i 1 1 1
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020
EDy iy
a M-K#®&R b B R

B4 ERIRSABASEKE M-KKREMBEZ RIBER

Fig. 4 Results of M-K test and moving ¢ test on total precipitation during the flood season in the Jialing River Basin
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Fig. 5 The R/S analysis of the total precipitation and the precipitation of

each grade during the flood season in the Jialing River Basin



%5 H HoORL % RTINS B R KR R R R R RO R AT 91

®3 ERIRBMBABKERRELEE

Tab.3 Future trend of precipitation during the flood season in the Jialing River Basin
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A—2.716 mm «a ', RHULEREKE H L 0REGEA 0 51E T BRBEKEEEN LT TR, H C=0.219%
AR R K H OO S AE B R KIS B ke EEE DR, BR/INEE AP A A & S G OK 1 U, (8RR IEAE, SRR K H
BAOE AR A5 | BT B /N B A At 55 5 88 7K S T 1 5 [ 3K B S G R K 1 U, 4 TE A 3R W B K5 i
AR Al 5| AR N A B K R B BT s e TR R C B4 R — 2. 294 %6 ,0. 037 % ,0. 236 % 1 0. 071 %, 3
BH /N T A 8 7K iR 8 A /0N T I K 34 et ke 2 B Tk, e R L R R AT R RN A R K H BB B B AT A H R K B
A EE TR,

4 PBRAHBHRETHEEIMEKEENZN

Tab.4 The influence of the trend of precipitation days and intensity on the increment of precipitation

S /NFR g K T SEIK
p/(mme+d ) 3.008 16. 063 34. 787 76. 562 33.205
U,/(mm=+a ) 0. 069 0.122 0.126 0. 406 0.073
Uy/(dea P —0.044 0. 004 0. 003 0. 003 0. 084
U,/(mm=+a ') —0.132 0. 064 0.104 0. 230 2. 789
U,/(mm=+a ") 0. 001 —0.005 0. 008 0.014 —0.007
U,/(mme+a ") 0. 201 0. 058 0. 022 0.176 —2.716
C —2.294% 0.037% 0.236% 0.071% 0.219%

3 HRiE

HETF 19602020 4F 5% B VLR 11 ARk m00Z H K BERE ARS8 R G870 1 2% it Sk TR B8 I 7 £ A1/
FR PR L T 5% T 25 A [) 45 200 7K ) IR 23 J0 I8 P AIE L 58 A8 LR AR R AR AR #, O Al 17 /K H 80N e K i
JEE X e Kk 1 SRR AL A5 B LR A
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Resources, Environment and Ecology in Three Gorges Area

Analysis of Spatio-Temporal Variation and Contribution Rate of Different Grade of

Precipitationin the Jialing River Basin During the Flood Season

ZHEN Ying', LI Yongfei’, LIU Hongwen', LIU Ziying', LIN Xin'

(1. School of Geographic Science and Geomatics, Neijiang Normal University, Neijiang Sichuan 64119; 2. Hunan Provincial
Key Laboratory of Ecological Tourism, College of Tourism, Jishou University, Zhangjiajie Hunan 427000, China)
Abstract: In order to reveal the law of precipitation during the flood season in the Jialingjiang River Basin, based on the daily
precipitation data of 11 meteorological stations in the basin from 1960 to 2020, the temporal and spatial evolution laws of the total
precipitation and precipitation of different grades in the flood season (May-September) were analyzed using methods such as linear
tendency estimation, Mann-Kendall non-parametric test, sliding t-test, re-scaling analysis, and contribution rate analysis, and the
contribution of the change of precipitation days and precipitation intensity to the precipitation was quantified. The results show that:
1) The precipitation of the basin during the flood season is mainly moderate rain and light rain, and the total precipitation and
precipitation of different grades all show an increasing trend, among which the precipitation of torrential increases the most. 2) The
total precipitation and the precipitation of moderate rain, heavy rain and torrential rain are more in the east and southwest and less in
the north, the overall difference between the north and the south is greater than that between the east and the west. 3) Except for
the total precipitation in 1985, there no sudden change in the precipitation of different grades; the total precipitation, moderate rain
and torrential rain in the future still show an increasing trend. while the light rain and heavy rain a decreasing trend. 4) The
increment of total precipitation and the increment of moderate rain, heavy rain and torrential rain are mainly affected by the change
of precipitation days, while increment of light rain precipitation mainly comes from the increase of precipitation intensity. The

research results provide a scientific basis for the study of regional climate change and the utilization and development of water.

Keywords: the Jialing River Basin; grade of precipitationin; flood season; contribution rate; spatiotemporal variation
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