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Suitable ecological water level of the East Lake Dongting after the Three Gorges
Project operation”

HUANG Yuyun, YU Minghui ™ , LU Jing, SUN Zhaohua & TIAN Haoyong
(State Key Laboratory of Water Resources and Hydropower Engineering Science , Wuhan University, Wuhan 430072, P.R.China)

Abstract. The operation of the Three Gorges Dam has changed the flow and sediment conditions in the lower reaches of the reser-
voir, and it affected the ecological balance of the Lake Dongting and resulted in corresponding ecological problems. T-test was a-
dopted for testing the consistency of the annual average water level based on the daily water level data of 1953-2018 at Chenglingji
Station which is taken as the water level of the East Lake Dongting. The results show that the year of 2004 is an abrupt change
point, indicating that the operation of Three Gorges Dam has resulted in the dramatic variation of water level at Chenglingji Station.
Drawing on the IHA ( Indicators of Hydrological Alteration) and RVA ( Range of Variability Approach) , an index system for calcu-
lating suitable ecological water level was presented in consideration of the range of monthly mean water level, the fluctuation range
of annual water level, frequency and duration of high and low water level, and rate and frequency of water level condition changes.
This index system can represent the requirements of the original ecological system intuitively and comprehensively. Using this index
system, the suitable ecological water level of East Lake Dongting before the operation of the Three Gorges Dam was calculated for
the following variables; 1) the range of monthly mean water level ( from January to December) ; 17.07-18.34 m, 17.15-18.89 m,
17.65-22.23 m, 20.25-22.15 m, 22.85-24.90 m, 24.31-26.44 m, 26.88-29.16 m, 25.79-28.32 m, 25.12-27.56 m, 23.59~
25.88 m, 20.65-22.81 m, 18.58—19.88 m, respectively; 2) annual acminimum water level ; 16.21-17.86 m, occurring from day

16 to day 51 (annual accumulative day) ; 3) annual maximum water level ; 28.54-31.48 m, occurring from day 187 to day 211
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(annual accumulated day) ; 4) the high water level lasts 32.62-81.32 days at one time, the low water level lasts 52.13-107.65
days at one time, water level rises 21.9-26.45 times, the rate of water rising is 0.17-0.21 m/d, water level falls 23.17-27.6
times, the rate of water falling is 0.12-0.14 m/d. The results indicate that the monthly mean water level in January and February is
0.83 m and 0.27 m lower than the demand for suitable ecological water level, the monthly average water level in October is 0.83 m
higher than the demand, the annual minimum water level is 0.39 m higher than the demand, occurring 6 days earlier than demand.
The research results can provide a basis for the joint operation of Three Gorges and upstream cascade reservoirs.
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Fig.2 Diurnal variation of water level in Chenglingji Station pre and post the construction of TGD
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Tab.1 Calculation results of suitable ecological water level of Chenglingji Station
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Fig.3 Timing and value of annual maximum and minimum water level of Chenglingji Station
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Fig.4 Duration of high (low) water level of Chenglingji Station pre and post the construction of TGD
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32.62~81.32 /¥R AR KA S R4 a] 52.13~107.65 d/ 7% Bk /K YR B 21.9 ~26.45 ¥R, kK 32 0.17 ~0.21
m/d; KR 23.17~27.6 K, 75 /K 2 0.12~0.14 m/d.

e g R I LT B A A K A SRR O A AT, B IR B LG AR SR LTRSS, 3 B 3 B 112004 —
2018 4K AL A I R IR R (38 1), =R R J5 R 43 i) (8] R 6% 1 2 75 oK (R ¥ 301 1 3 40 2 4F 7 340K
BL(19.17 m) B8 FAE KA TR (17.07 ~18.34 m) e RAA H 0.83 m,2 3 ZAF VKA1 (19.16 m) BEE .
AR SR (17,15~ 18.89 m) 5 0.27 m; FH /KW 10 H A 47K A0 Ky 22.76 m, 3058 B A KA 7 K
(23.59~25.88 m) fi/IMEAR T 0.83 m, ANREIH TR, S5 2 F T BIRAKALY 18.25 m, & HiE B A S K
PR (16.21~17.86 m)0.39 m, K AFEE 10 K (A 16~51 K) e TR 6 K BE G 294 R KK
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929.85 m, B AAESS 207 K, 06 L 52K (28.54 ~31.48 m, 55 187~ 211 K). & J5 i KA 1 245 2 i fi)
76.13 /W, 1 2 B ELEESR 5 1l PR FE AR S S 4 PR IR ] 62.51 d/ e, i A 1 0K 5 PR i ok /K 8 30
i TR 4 U R R KK 38 3 0.16 m/d AR T BIEEEK 0.01 m/ds £ K U 29.73 U, T BIE
TR 20 B K EAR 0.12 m/d, A5 T EI(E T R

43t

AR S TS A 25K A5 5 P IR) 3 K S 8 HE A7 A 25K 57 ) TR 2 B SR A7 % 437, T A n 2 2 o
77 OBl DL 28 8 s ) . R ™ R 85 40 ISR T R SR K (01 W i ARARAIE 0 | R AIRAR
PR RS A T2 BT K A /N7 180 o 5 7 v 15 30 2 W) A e A A 2K A3,
IRBIFFE b R SR YRR ARARIE 3R | A A5 K 7 1k 2 B T4 24 K HEAT 5, 2% W3 47 4 e A /K 37 /9 24
S T AR SC B 7R 3 AR A K A A, LSO 3 B A 25K A 3 AR5 T P R K R i 7K 37 % A I )
AR ASE 2 A U B A B A S 195 B TR A R Ay 45 8, T L) H K (L3 R ik A7 S 9 48 AR R 1 5 A
ISR AT A8 5 BRI A 25 K A7 19502 20 4 24 B UK A 3 LA 7 75 38 A5t I A 25K A, BC o AR 1h % 4T 4%
TEE AR HAT S 5 AR e/ N2 I TR B T H KA, DS [0 90 A 75 3R 4 2 45 38 B AU A 25K A, Tl AR
SR IR A 25 R G R 1 52 HEA T 2 SRS B0 A 2K ol B W 25 40 W 5 T 2503 25
IRASE  TE WA A SR A A B 0 18 AR B 7K A7 735 e Ak X 9 7K 37 g 5 165 2 25K A7, BDE %K 32, 380
T 7K A7 A AR — A BELAS7 , T K TR AT R P /e S0 A, T 7 F) 4031 0 B i 2 et S g 7 i
A5 2R DI MO T () A7 B, R 0E 00 T R A A 75 R G A A U, 5 AR SO i (A BE AR [) L H B AT
Zhang %" SR FHTUA 53 W R0 R TG 437 72 LA T BE 37K 1 = B B o FBR T T SRR AR 3Kk Ao, A1 T2 SO
SIS SR 0 BRI TA 6 JEL A SC A A e RS At T 096 A TR TR A A S X K A B R A
£ 19521980 4F4% 7 A T3 7K A 649 552 305 23 B MR 30 20435 BREIC, DA A 23 05k 25 ) ) SES81 K 4 0 2 A i A 25k
037, Fh A A5 2R B ) A 25K, AR 3 H 0 A 25K AR TR S 3 3 K 25k R BR 3 em, Hifth 3
PITEAS SO — A AR H oK A3 A

2 2 R 2 W) DX A 2SR SIS IR X L

Tab.2 Comparison of research results on ecological water level at East Lake Dongting

e T WOk .
WACKI BRCEER R BRONE R

R WRBERLYE 19552011 4F  BRIRAEFH K 01k AEAIE SR E W . RARESIKA 23.39 m
WL ZS AT RS KA

Wl IREERLSE . 1953— 2013 4F  RARKMIVORNE AEARIERE R RAE RARAEZS KA 22.62 m

JEE iy v SRR A AR R 3
Mrigs e/ has R
Zhang %1420 WEBEWLEY 2005— 2012 4F  JUARSIHTIL R 53T I it 30 d AR B 4 K A3z 20.58 ~

21.46 m

i 31] BBEBLEG  1952—2006 4F  SRARIHTAE A WK RF A A 112 A H Bk 1710,
(A 243 7 BR A, 45 ) MR B /KL 17.38, 17. 62, 20. 65, 23. 82,

A KAL 25.29.27.2926.55 ., 26. 49
24.18 21.82 18.82 m; 4E -
IKA37 22.26 m
AL WBELEE  1953—2018 4 THA % RVA 3.3 %

EIRTTE PR AR B B KL FR AR , A% SO RS PR 2% R A 285 2R 0 9 i B i JRE T 5 2 T
W3 B AR 2K, TR R AT 12 AT PR AL i et 7K A B B ] i R 7K A5z K Gt BT e
AR AKASE 2 R RS AR K S B B2 6 ] | Bl 7 7K U8 K 7% K A S 3L 24 AR AR AR O 2 B AR BOK A B
TEARMAZR , R AT 2R A 25 RGO R A J , EL AR 1R A 4 1 R L S 150 (0 A 8 P A A OK S 18 4 194
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Ml , B8 5L ] g ek
5 #5ip

AR SCHET L, 1953 — 2018 4R H5% H KA GOk, SR 20 ¢ 46 361 X 4 B 7K A7 7 91 3 AT 58 28 46x
5 W LA G YA AR S AR G R TR KA AR Sy 3 B AR A OK AL, 40 BT 3 B BIL K A2 € A8 22 i 1 AR AL
A IR THA $5F5F0 RVA S48 — A 538 A Az 25 /KA BB A4 P 2K A2 30t 3 9 BBl P9 B9 B AR S KA
FabriR R 1 Had AR SR, 43 W7 2848 J5 I /KA 2 75 A 3 B A K TR A5 BB I T

1) 3B LS A 35 KA - A 28905 2l 5 3000 35 1T BB AN 2848 A0 2004 4, BT A =K R &K S8
UKL T GR AR A B[] Sy 2004 4F.

2) =K PR KT, R TR 2 W58 B AR SOK LT SR 46 LU N4, B 7K A7:17.07 ~ 18.34 (17.15~18.89
17.65~22.23 20.25 ~22.15 22.85~ 24.9 24.31 ~ 26.44 26.88 ~29.16,25.79 ~ 28.32,25.12 ~ 27.56 ,23.59 ~
25.88.20.65~22.81.18.58~19.88 m; FEf I /K {7 : 16.21~17.86 m, & A= iHa]4 16~51 K (R H ) s FRE K
3:28.54~31.48 m, RARFEEE 187 ~211 R (AERLH ) 5 ®iKATF- 447 L2 AT 7] 32.62 ~ 81.32 d/ 3K ARAK A7 T34
FRLERTIA] 52.13~107.65 &/ ¥ kKRB 21.9~26.45 ¥R, kK K 0.17~0.21 m/d; 387K IR 23.17~27.6 IR,
JEIKEZ 0.12~0.14 m/d.

3) =g R 5 3k B L3t TR A3 T[] R L A A AR UK R, (E =S YR I 1.2 SRR AL
HeIE B AR /KA oK 5 0.83.,0.27 m; /KN 10 H H XK A7 HiE B A /KA A7 3R A 0.83 my Z4EF- R A%
IRAE 15 HE A8 B AR KA T 2R 0.39 m, & AR BT A]SE F38 B A AR 3K 6 K, Bk K B s F BEEE R 4 1k, B
KA T B K 0.01 m/d s K UCBR T I E IR 2 Wk BT = e e 5 3 B ALK A, AR 2 P A 75
IKALTR KA I D, B = Wag 47 e, 2 b R I | 1) G AE /K PR AH 4R 5 A TS AT, DR W 2% i 5 =k
B LU RE K PR IR B A A T 2 ] 2 390 1X A 25K Ao 5 R[] A
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