J. Lake Sci.(J711F15%), 2026, 38(3):000-000
DOI 10.18307/2026.0341

©2026 by Journal of Lake Sciences

1980—2020 S &R P 1R 7K HA 7Kk 40775 B8 B [8) Bf 28 58 25 KXot 7K 1R Ml Joz *

A G UEROGRE T oK, B kP RER T RAR Y, FHAE'
(1: BRME B IRR RS R 24, BIs 211800

(2: R i R o M5 30 T 5 B T 5 K 22 4 4 [ o ARG R, R 211135)
(3: oy FE R 2 5 v ot M B 5 W 1 0 P A B I Ve i M 2% 5 A ek, M L 332899)

o ERRE R OR R E B, B S 211135)

~
~

8 F: KR R R AL WA KR SE TR 0 5 15 i B I AR S K B 0 AR bR, SRR BRI B DIAE L. IR
ESR, SRR SCIE AR, B PH WK AR B I BT (kAR . ASF FU 35 MIKE21 /K 3h Iy BERS AR SR i A, BLAUIE 7 T
1980—2020 4P i1 6 H 3536 7K 399 7K 14 T B4 HF 1) () B 4 Y AR R AE B R A SRR PR i LWL A o 5 SR B BRSSO K A4
B I IR RIS I A S, AT R B R 36d, A XKy AREEIE (93d) > FEEBMWIX (53d) > AVLidi#
(38 K) > EHIX (26d) > RILMIBWIHE (17d). T 40 FEk, AP0 i i 0] R s fta s, =ik TRRIE1T )5
(2003—2020 4F) BUS4THT (1980—2002 4F) #ifd#) 4d, Hp NLEELEELRA (9, EWXRZ (6d), HARK
HAANARRE . WKSCERRRE, KR BI85 R FROKE: B, WEREKAESFHEMX. BAKN
P 3B G R 5 SO R 1 4 R SRR R . AT S AT AR B K IR B I B S AR B e AR R e s
KRR WA BRI KB RRY . RERRIB: Ao

Spatiotemporal variations in residence time and response to hydrological
regime during the receding period of Lake Poyang (1980-2020)

Tong Yu!>3*, Yao Jing?3"*, Wan Rongrong??, Li Bing?3, Tan Zhiqiang?3, Xu Ligang?3, Zheng Guanghui'

(1: School of Geographical Sciences, Nanjing University of Information Science and Technology, Nanjing 211800, P.R.China)

(2: Key Laboratory of Lake and Watershed Science for Water Security, Nanjing Institute of Geography and Limnology, Chinese
Academy of Sciences, Nanjing 211135, P.R.China)

(3: Poyang Lake Laboratory for Wetland Ecosystem Research, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Lushan 332899, P.R.China)

(4: University of Chinese Academy of Sciences, Nanjing, Nanjing 211135, P.R.China)

Abstract: Residence time is a key hydrodynamic indicator of water renewal and exchange capacity in lakes, directly influencing
pollutant transport and migration processes and thus closely linked to a lake's water quality. In recent years, significant changes in the
hydrological regime of Lake Poyang have exerted notable impacts on its aquatic environment. This study employs the MIKE21

hydrodynamic model coupled with a tracer module to quantitatively analyze the spatiotemporal distribution and interannual trends of
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residence time during the receding period (1980-2020) in Lake Poyang, and further elucidates its quantitative response to hydrological
variations. Results indicate that residence time during the receding period exhibits strong spatiotemporal heterogeneity. The whole -

lake average residence time is 36 d, with sub - regional averages ranked as follows: eastern lake bays (93 d) > southern lake area (53
d) > northern outflow channels (38 d) > main lake area (26 d) > Wucheng seasonal disconnected-lake group (17 d). Interannually, the
whole - lake average residence time shows a slight shortening trend over the past four decades. After the Three Gorges Dam began
operation (2003 - 2020), the average residence time decreased by approximately 4 d relative to the pre - dam period (1980-2002).
The northern outflow channels experienced the largest reduction (9 d), followed by the main lake area (5 d), while changes in other
regions were minimal. Residence time was significantly longer in wet years than in dry years. During the receding period, residence
rate was positively correlated with water level. The decline in water level and the accelerated recession rate are identified as the
primary drivers of the shortened residence time. These findings provide a scientific basis for water environment management and
ecological restoration in Lake Poyang.
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Fig. 1. Bathymetry and gauging stations distribution (a) and multi-year average water levels 1980-2002 and 2003-2020 (The shaded
area represents the receding period with the most significant water level variation) (b) of Lake Poyang
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Fig. 2. Spatiotemporal distributions of annual and multi-year average residence times during the receding period of Lake

Poyang from 1980 to 2002
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Fig. 3. Spatiotemporal distributions of annual and multi-year average residence times during the receding period of Lake Poyang

from 2003 to 2020
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Fig. 4. Interannual variations of residence time in various regions of Lake Poyang
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Fig. 5. Daily water level variations from high to low water level periods (The black lines indicate continuous receding periods) (a)

and correlation between residence rate and water level (b-h) in typical years with continuous receding periods at Xingzi station
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