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Fig. 1 Location of the study area
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Table 1  Comparison of evaluation metrics for marginal distribution fitting of discharge at Jianli and Chenglingji stations

el B L
RF 30 LREEEAD

P-1I GEV LOGN EXP p-1I GEV LOGN EXP
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K-S 0.070 0.078 0.097 0.288 0.053 0.071 0.067 0.187
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Table 2 Copula parameter estimation and goodness—of—fit results for discharge at Jianli and Chenglingji stations
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Table 3 Fitting results of equations (2) (3) for different periods
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Fig. 8 Scatter distribution of discharge at Jianli and Chenglingji stations with state classification
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Table 4  Critical transition conditions between backwater and drawdown states under different discharge at Jianli
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Fig. 10 Monthly number of backwater days and their distribution across discharge levels
Zi ERUL, et PR R VL 52 0 JE A THE £ R T 3—8 H iy, Mg R W T
4—T Ao Z BT LURAELL AR, &R T oK R R 2 S SO ATTUS Bt R B g S0
Bk, MY FIA A R AR A 2 X R AL S E WG A RA S 2, BT
T 2 1) TOUFG 09 K B0 22 407 39 )2 A By, (B 5 MR ZKC AR T 10 000 ~ 25 000 m/s 1 H 45 it £ X

— 776 —



EE, FHRVCRBMBALSM A B R E R, HEREETFS5—TH.
53 ZIRBERETHIIZTLEESE
53.1 RARAFELAZTALSTOWMLRE M(DITE=ZREENEARBMANS T XREHAETH
TG R, JF M4 W RG22 5, 45 R A0 11 BT /R CAR=R 092000~ R (19022000, ) o HI &l 11(a) (b)
ATRLE P B PN A TG 5 R EL AT (AR ) A A R, RIS T IR 1 R I R, 2 I e LA e
KBS TRAE R B R (AR, TG o8 B e KA1 00 & A2 T WS R /NG it 5 3 B LR U i i 45 o

B 11 Ce) B ARAEAR 3 T = e 8 J20 115 J5 0 PR I8 B X [R) SV R 4L A R K Bl 1 45 i sgmm, ph F — e g
JEJG NG T B, RARET ] N2 DL b X AR 4 R 1A o 33 & BH R SR B 40 Ak ~F TGS AV R 1% 2
TE 4 2 J5 P s ) TOUHG 5 B i — 20 38 K o DA R b 45 33 1 12 000 ~ 20 000 m*/s 38 38 3l 2 AL 30 000 m?/s
DL b kKO A o0 o ), TRFE 5 EE 2R AT 9 0.28 55K = 2009 4F S5 Y 0.41, SR IA 46.4% 5 AT
RSP M B (25 000 m’/s) 5 3B WL IR K U B 90 (K T 30 000 m¥/s) #3818 A0, T0UFE 5 B el 4 PR T Y
0.17 35K 2 2009 4F 5 (19 0.24, HEHEIA 41.2%.

—4.0 4.0 o 4.0
& R & R 3 AR
'*éi.() 0.9 322 0.9 ~é 3.0 0.4
£2 0.6 g2 0.6 z
% 0.3 %0 = 0.3 <
bz 3 ‘,«"‘ A 0.0 o ' | 0.0 19 o
‘S NQ £ 1992—2002) ~03 4‘5‘ - NQ 2% 20092020y ~03 S
= 0.5 0.5 b
By -06 iy -06 iy
= 09 09 = —0.4
05 1.0 20 3.040 05 10 20 3040 05 10 20 3540
WA x 10 (mYs) WEFNRE < 10%(mYs) WAFFTE < 104 (m'/s)
fa) 19922002 4 (b) 2009—2020 4t {¢) TRFTAR BE 2

FL A T SO 20 A R B9 T 3 52 B S 2 M FOAE = 0 2 P ) ) 72 Ak

Fig. 11 Backwater intensity under different discharge combinations and its variation

= fe gt PR S TS 3 ) R S B IR A S AT TG O B R R R A, SR el T AR KT SOk T LR
KRR CE5(d) ), A VLI A A (= Pl B o T R, DT T 3 T R 2 EL B 1 R (BT 7) %z 1
N AR . WEARAIIE AR E . HREI OB PR BT R 09 2 okl T4, Wk o v o A & STl W] 3
A K VR AE B ol 4 Y, ) AR K
532 FRRR M MICEEEA B 2R T AR S5 (2009 4F 5 ) T 9132 1 B 5130 3
TOUFE 38 B B AF N AR B 00, Herp e T Z2 AR 4908 LA DT AE [ sh e B . ARk R, @ E)E
TOUFE 58 B A (A 5—6 A AR AL AN K, i 8 Iy 22 B0y B s (IR A PR T . 4K 1 DA W) 09 0% 3h i ok
TR DA 4—7 ] W3 T AT, o0 Ul I3 TG 344 4E 2009 4F J5 B o€ s, JedLLl7 A 4y
A . BEAh, TGS A N L4 LR AE A 4F R 2 5O BES 0l I T A R AT, UL TR 2 R RN R VR R
W R a L, REXDOITR, PETREEFRIEKE KRR ENELT, & FEEKR
H; BRTWRREBRR /N CRAE, ko FRE/NRME . LLTH RG], ¥ 8557 TE 8 B R A1
95% F11 5% 53 B (53 51 R 0.17 F1-0.05 ) 43 A kg A i 38 T00 6 -5 0% v 8 905 9% 109 40 ) s {1, mT A5 Sl 2 s A

— 1992—20024F E — 1992—20024F
0.6+ B 200920204t 0.6+ B2009—20204

TUGREER
TUGREER

wo A o R
Hif i Hif i
(a) THFEM L H A58 K B2 (LR (b) THATHREE H 39(4 & H 78 4bya il

12 =i EE R AR R ORI 4R N 23 A

Fig. 12 Intra—annual backwater intensity in the Lower Jingjiang River before and after the Three Gorges Reservoir impoundment
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Changes in the backwater effect of Dongting Lake inflows on the Lower Jingjiang River after

the impoundment of the Three Gorges Reservoir

LI Zhiqing"**, SUN Zhaohua', CHEN Li', AN Shanshan', ZHOU W eixing'

(1. State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China;

2.Changjiang Survey, Planning, Design and Research Co., Lid., Wuhan 430010, China;
3. Hubei Key Laboratory of Basin Water Security, Wuhan 430010, China)

Abstract: Clarifying the new characteristics of Dongting Lake’ s backwater effect on the lower Jingjiang River after
the impoundment of the Three Gorges Reservoir is a critical issue at present. Focusing on the river section from Jianli

to Chenglingji upstream of the confluence between the river and the lake, Copula functions were employed to investi-
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gate the characteristics of flow coincidences between the river and the lake in different periods. Based on the flow
dynamics of alluvial rivers, a balanced-state flow pairing relationship was proposed, and an index for assessing the
backwater intensity of the mainstream was developed. On this basis, the occurrence probability and timing of backwa-
ter events as well as the variation of backwater intensity during different periods within a year for the lower Jingjiang
River before and after the impoundment of the Three Gorges Reservoir were quantitatively analyzed. The results indi-
cate that, under the balanced state, the flow pairing between the river and the lake follows a nonlinear functional rela-
tionship. This relationship is close to the long-term mean fitted line of river-lake discharges and can be used to deter-
mine whether the mainstream is in a backwater or drawdown state. After the impoundment of the Three Gorges Reser-
voir, the duration of Jianli discharges at the medium-low flow level increased, resulting in a 44.6% rise in the coinci-
dence probability of both the mainstream and lake inflows being at medium-low flow. The coincidence probability of
the mainstream at medium flow and lake inflows at flood level (exceeding 30, 000 m®/s) increased by 5.4%. As a
result, the erosional base level at the river-lake confluence decreased, and on an annual scale, the mean backwater
intensity of the lake on the mainstream weakened. However, the timing of the mainstream being in a backwater state
shifted from above-bankfull flow levels to medium flow levels. The occurrence of extreme backwater intensity far
exceeding the historical values during April-July has increased, warranting long-term attention.

Keywords: Three Gorges Reservoir; lower Jingjiang River; Dongting Lake; flow encounter; backwater effect
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Sediment source and transport mechanisms, patterns, and impacts in the Yarlung Tsangpo

River under the influence of changing cryosphere

LI Dongfeng, LI Yiyi
(Key Laboratory for Water and Sediment Sciences, Ministry of Education, College of Environmental Sciences and

Engineering, Peking University, Beijing 100871, China)

Abstract: In response to climate change, the glacier retreat, snow cover reduction, and permafrost degradation in
the Yarlung Tsangpo (YTR) basin have altered hydrological processes, sediment sources, and river sediment flux.
This paper systematically reviews sediment data collected since the 1980s, combining data on meteorology, cryo-
sphere (glaciers, snow, and permafrost) , and vegetation, to comprehensively assess the sediment source and trans-
port mechanisms, spatiotemporal variations, and engineering and ecological impacts in the basin. Sediment in the
YTR basin mainly originates from rainfall erosion, glacier erosion, snowmelt erosion, freeze-thaw erosion, and geo-
logical disasters. In the upper reaches (above Lazi) , sediment flux is relatively low due to low temperatures and lim-
ited precipitation; in the middle reach (Lazi to Nuxia) , sediment flux increases initially due to the tributary inputs
but then decreases due to channel widening and long-term sediment accumulation; in the lower reach (Nuxia to
Baxika) , glacier erosion and frequent geological disasters produce high sediment supplies, dominating the sediment
dynamics of the entire basin. Climate warming has accelerated glacier melt and permafrost degradation, enhancing
sediment availability, connectivity, and transport capacity. The observed sediment flux at Nuxia generally showed an
increase trend from 1981 to 2009. Increasing river sediment flux can lead to issues such as reservoir sedimentation
and turbine abrasion, while suspended sediments alter water turbidity and carbon flux, affecting water quality and
the carbon cycle. It is necessary to strengthen an integrated “space-air-ground” based monitoring framework,
cryosphere-oriented sediment-water models, and muti-spere interaction research to support sustainable river manage-
ment under climate change.

Keywords: Yarlung Tsangpo River; sediment; climate change; evolution patterns; basin ecology
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