Journal of Water Resources Research 7K B 5%, 2023, 12(6), 575-581 Hans i
Published Online December 2023 in Hans. https://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2023.126063

KIEFEREREARKIEZEREN
B XA FIK A AR

IWK, & &, WA BH #
KT /KR ZR 5 s /KSR BT B K SO R IR =), 2K

WekE H I 2023411 H6H; FHHB: 20234F11H23H; KA H: 20234E12H26H

R

ABFFRIT B H REREABOKSCER U R EE W, FIRTF BN R K RFIENRE. WPEMK
E¥RL, EERAMann-Kendallik AL KBS MR ZME, GREN: 1) MAKRRER BEWNES;
2) MYEBEERD; 3) FHKEMREKEARBENTHES, MRBAKENEETRE. 20125F~2021F%
R, FUEBEGERRYM, HE - KRWHBHEI792977m3, FIB 0 T KA RERM .

XK ia
KRR HARA, EHRA, AR, FERMW, KAES, KL EHF

Changes in Hydrological Elements and Their
Impacts on River Channel and Aquatic Ecology
from Yibin to Zhutuo Section in the Upper
Reaches of the Yangtze River

Miaolin Wang, Lei Cao, Yanrong Ping, Tao Du

Bureau of Hydrology and Water Resources Survey of Upper Changjiang River, Bureau of Hydrology, CWRC, Chongqging

Received: Nov. 6", 2023; accepted: Nov. 23", 2023; published: Dec. 26", 2023

Abstract

In order to study the changes and the impacts of hydrological elements from Yibin to Zhutuo section in
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the upper reaches of the Yangtze River, the series of observed flow, sediment transport and water tem-
perature data at Zhutuo hydrological station were analyzed. The Mann-Kendall method was used to ana-
lyze the trends and mutations of changes. The results show that: 1) There was a significant increase in
flow during the dry season; 2) Significant reduction in sediment transport; 3) The average and minimum
water temperatures showed a significant upward trend, but the highest water temperature significantly
decreased. From 2012 to 2021, this river reach was eroded by factors such as sand mining and waterway
regulation, with a total scouring amount of 79.29 million m3. The impacts of the changes in hydrological
characteristics on aquatic ecology were analyzed preliminarily.
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AT B3 B BRVE I BUK 4 233 km, W BON KL BIFE MR 28 B X % B R RIP X (BN AR “ORa
X7), FERSNRA A KILE . IRE A2 HEE @KL AR Z KU B A A2 1], R XAERKIT E
AR R G h BA GRS, R ORAACUL R /K A 2R W 2 P A AT sl S SE B[ 1] [2] [3] [4].

2012 FFE LA, GBI ZRME, EEME. BRI, [ RN K B SR N IS AT R H[5]. KPR &K
KRR, R ORI TE K ST S R A — AR AR, W] RE XA TE A K AR A I B — RE R [ 2] [3] [4].
AR B A R TE /K SCul K R PSRRI R RIRANAVD EBORE, 20l BOKSCEE R AR i JEAIAT 2012 4
10 A~2021 4 10 H B 5 - ARVETH B SS T8 2 SRR Mg Besf i 6 00, K125 73 Wi /K A 2 B AT REREM, A
AT B A 2SR B B AR 24K A

2. EREShEE
2.1. YRR AR

T B A ATE KIS, AR T 4R eul 1954 45~2021 3% H 90 E. 1956 4~2020 i EMEvbE.
1960~2022 T I FHI/KIR . BE/KIBAIREKIERE . FBINEFHET 2012 4 10 H~2021 5 10 A 5 IE - Ky
B RSl 18 A Bk} o AK S PR vb B in] 38 ML B Rk A SRR AT KRR 51 2 /K SC R s K SCoK B IR M R
22. oAk

H A 7K SCR A AT 7 1A R B1A  SRAREESE 1 3T 35 . kP B & Mann-Kendall £ Spearman
%58 . 11T Mann-Kendall VAT &R, 11 H A DAL TF AR 8], 8 tHRAZ X, IR 3] 7 Z KR H
A 5T B Mann-Kendall 7753 B 7K SCE AR A R RASME . L BAKRTTVE S WA LS5 SCHR(6]
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3.1. RETW
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SERRE . RN EA BER Y, RAEMLE 2011 4E~2014 4E. T 6 A 8 HHCEEEA B E RN E
B, RAZEA ) 2007 4F 2008 4o Aye il IR LI 1, i B RS SR E AR R A R RS,
Fili K 3P 2oy s A 3 B i 5 o R K P A R AR A b LI 2, IR ANTE 2014 R AE ) B RAR

BRISUE L K HUK EE 4 B F 2013 4E 5 H L 2012 4F 10 H FFURE KR HL o AR R ve il s 2 )43 Be gt i
2013~2021 5 1954~2012 fFi - FIMEAM L2 1), TEE- PR E R R/ME DL TGN 1.28%), #i/KH(11~4
YA BORKI3EI0, K AP35 08 3 0 28.65%: 3 H SF X3 I N 53.47 % 4 fe /N P B 3 0 752 m/s.
M 6~9 H- T B> 4.46%~14.25%, T FLI7 EHD 6.2%.
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Figure 1. Average flow changes at Zhutuo Station
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Figure 2. Analysis of sudden change in average flow in dry season at Zhutuo Station
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Table 1. Analysis results of flow changes at Zhutuo Station
=L ORICHRETUSNER

o RN G 3 AT Sy B B R HECE SR B mP/s)
W BT 20 -
MK i it1E A ALy 1954~2012 4 2013~2021 4F ARAY R
—H 5.198 N 2011 2985 4260 42.72%
—A 4.767 BN 2012 2690 3851 43.16%
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Continued
=H 4.949 &R 2012 2756 4230 53.47%
Iy A 3.737 &R 2008 3388 4702 38.80%
HH 0.374 / 5281 5679 7.54%
~NH -2.162 2 k> 2007 10,397 8916 -14.25%
+H -1.539 / 17,991 16,233 -9.77%
J\H -2.321 2 > 2008 18,113 16,522 -8.78%
JUH -0.532 / 16,259 15,533 —4.46%
+H -0.985 / 10,935 11,191 2.35%
+—A -1.086 / 6060 6383 5.34%
+=A 1.608 / 3849 4526 17.56%
EFHRE -0.509 / 8429 8537 1.28%
(5~10 A) -1.811 / 13,162 12,346 —6.20%
FKIA(1~4 H) 3.307 SR 2014 3621 4659 28.65%
/N 3.273 RES bl 2014 2334 3086 32.17%
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Figure 3. Changes of annual sediment transport and average sediment concentration at Zhutuo Station
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KA BARAKIR A B & T mass, RABFEGHN 2015 . 2014 4F; 1RGN HILEE T i

RAFEAR N 1995 4o WARTES KBS FRZR(E 9 el W, F-FRK IR B AR A B M mia s, e i
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Table 2. Analysis results of water temperature changes at Zhutuo Station
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Figure 4. Changes of water temperature at Zhutuo Station
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— BT ARTE AP R KIR AL L, RIRIE . MFIUKEEKG, Kieuh 4~7 HKIR-FEIFEIR1.8C, 9 A&
REE 3 PR 1.4°C, o 10 H BIKEE 2 AR, BOIE 3.2°C(12 A R . S50 88 50t i 5030
T BUTR AR B R R T[], ATBEE KRS E Bl B K S, S PRl R B R AR
LTI .

BEXT A B R BT T KR, S RHTAE A VT RIL I E R SV R B R R S L 2 AR (8]:
AEANSE X BB SRR . KB SOR B 3 AR TG RAAT Tk 7T[9]; ERRSERI T 1 Vbl Tt f
FRETAW10], AUFERSEWE T 1AL E 5 5 R BB @ B NI (R [ 7], 25 LWk ge, A Bt i f 28
FVETEI R LA 30 4% 3 HoRe BRI [T B A ve 3l 2013 4:~2020 4F~F 357K 70 BBl ic K & AF 84 . B
SR A SRS B SRR MR HE 3 BA~7 AN A, FEEKIR T E AR 14°C~22°C; JKIRF MR 5 HL 5
SIS TAE 3 T H)~8 A B, 5 R SR ELAG ORI [RIFEE 10 d~20 do PR S M0 5 B 70 #1284 KR I T 18°C
I ST S B o 3 ™ IR N () HER AN BB M A 7 BRI TR], T WA SN FRAR 1 R
KB WIBUR, ISR T O AE AR SRR RIS TR AN UL . A W TR ) RS A KT B2 Mtk A £
FRE K JERRI X A0 BN REEAR 66% [117. 1% “Wivd” RN A5 RV BN (A S UK 2 2 [ KGR 73 TR AT %
S e PR R 7P ARG /K R e i A T TS T 9 AR, R S M v T ) SR 12]

Table 3. Water temperature during spawning period of typical fishes
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B ZLTHI [A] EHEIKIE(C) KR AFE1(C)
kAT 3~4 A 14.0~18.3 13.9~17.3
JIA A5 £ 3~4 A 14.0~22.0 13.9~17.3
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i 4~7 A 20.0~24.0 14.8~22.9
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S MR K R R R B AR SR AR, RIS KRR 4 ESRIBUKTT SR, SRITHRZ]
12 m, HREKEEN 48 m [13]. MERIERITBUK TR, o3 R 2N R E KRR, 2
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