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Characteristics of the changing seasonal water regime in Lake Dongting and their
response to the change of river-lake water exchange in recent 30 years
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Abstract: The adjustment of river-lake water exchange will cause water regime of lake to change and threat the sustainable develop-
ment of social economy and ecology. In this paper, based on daily observation data of water level and water discharge from 1981 to
2012 at Chenglingji Station, Nanzui Station in Lake Dongting, Yichang Station and Luoshan Station in the main reaches of the
Yangtze River, the characteristics of the changing water regime in Lake Dongting and their response to the changes of river-lake wa-
ter exchange were analyzed by means of unit root test, analysis of variance and the comparison of stage-discharge curve. The results
suggestted that the water regime in Lake Dongting showed periodic characteristics during 1981 to 2012. The period of 1981 —2002
was viewed as relatively stable phase. Mean water level decreased 0.43 m in 2003 —2012. In the flood season, water level of Lake
Dongting decreased 0.60 m. In the retreating season, water level fell 1.49 m. In the dry season, water level rose 0. 18 m. The
change of water level was not significant in the rising season. The dry season may be early in consideration of 2. 03 m drop in Octo-
ber. The changes of hydrological regime were related to changes of river-lake water exchange : In the flood season, flow diversion at
the three outlets reduced and the lake level dropped. In the retreating season, reduced flow diversion at the three outlets coupled
with stepping up outflow intensified lake water withdrawal. In the dry season from January to March, outflow slowed down and the
lake level rose.

Keywords: Seasonal water regime of lake; river-lake water exchange; stage-discharge curve; Lake Dongting

« [EIZKE AR R R IR 9737 T H (2012CB417006 ) B H)y. 2014 — 10 — 17 Ytk ;2015 — 05 — 25 W& MHE. falfiE
(1989 ~ ), % , i+ #F5¢ 4 ; E-mail ; hezhengzheng2010@ 126. com.
wx B{EEE ; E-mail; rmwan@ niglas. ac. cn.



992 J. Lake Sci. (#1:84+%) ,2015,27(6)

o i BE W) (28° 44’ ~29°35' N, 111°53' ~
- ‘ 113°05"E) fof 6 45 — KWk A, 50 F A o 49
& o i ARALHS, K TT o Ui T B e BE A T
' a0 W 1 6 DE DAY, AL AT KT B K
Ay - = A, Kk 2 0319 o g L
NS TEAKIT T B 2 19 T80k bR (FE 1),
VL2 3 AE 1198 RN K3 3 1 AR R AR
WA I AR K — B AR R
TR A TR AT B B 5 A A
SR IRV TSI BT = DA A U ek
R A T = e TR K A5 ok
T IR B 7w KT A A
W I S TG R A R KT R
e B A 7 TS LR i
I, A 2 B DA T 38 25 Al 9 £ JE 01
v Y%, C SO L
ok BN WA ACHE LA T I AR BE e
) WA R (12.1.2.3 A) —#k (4.5 ) %
B SR BE X K SCa A o (6.7.8.9 A)—iB (10,11 H) By7KA7 2= 45 i
Fig. 1 Lake Dongting area and locations Bl B TAEXTR 2 1 K 15 0 B 55 22 AR R
of the hydrological stations JEHEAT TS Xk N R BRSO A
LTI 25 6 90 488 2% 190 30 A6 725 1k ) B
FERATHRA TR 3ET M, A% SOHEE T 4TI B2 390 K03 %54 0 3078 AR A, 22 A 0% V0 7K i 58 s A,
S H 7 A 4 B 30BN WK 1 L B M S 30 11 9K R 28 A LA T 1 B L

1 HIEEAE

AR SCEAE AR TR 2 5L SR R A /K SRy, 326 F T TR BE s L R M 1981 — 2012 AF A7k A7 L5
ot H OIS, TR L 1981 — 2012 AFR7K AN 7 H RSO AL 2k 1981— 2012 4R H SP-Hi7i im 4ic
OKPI BRI AR )  IRBER /3 W AR B2 R i | PaR e , JCrh A= B0 Ay 0%, S Ll 37— B 080
Pk, R RE A e MK ST, AU AT AR L 3 52 BT S 088 H T 725 £k 5 i WL 47 T W 31 2 080 , e 4 4 T
A 1 P 114337 FIATS 0 K koK, 7 — R AR b s e = 4 iR B AR B S 02 . s (o
17103 TR D s 1750 7 ) Y N T = V2 = = B ety 1 N T o S B 1 o I e A

SEEFTIR FEWIE 30 4F (17K AR L U , B 55 LA 2003 45 S B ] 35t R4 WA Bt B, o i s 0L 34647 ek i)
TP, K 30 45 W BOK LT P AR VR K5, SR 5 2200 W45 BR8] M Bk I 25 5 ok 35 9 2 AL A
0y 5 o Sl WLk A RCBE AR B 1A 1 20 735, B 3 RS W00 45 24T /K A 0 sh 2B AR ARRAE . o, 38 2o 3l B
St T L3 R Ly 30 S ] e B 7 At ek 208 25 i e 0 B, A B ) 300 ‘B 2 s 3 ek A A8 AR R 0, T 7K i 2 4
AR AR £ 4 s TR EE ) 25T KO & AR AR AR TR A
2 AEMHZET K ETHAFE
2.1 SEEE#E 30 4K I HIBY B

IR 1K 1 L2 SRS AG S0, 76 32 B K ) T AR a4 A& s L | 1980s DSk, LA
2003 4 =Wk FEE K AT, WITE /KR AT 432 1981 —2002 4R A1 2003 —2012 452 A~ FrBE. XX 2 AN Bed
iz WLl K AN B R A TS IRD P51 3T, 45 SR 96 B, 1981 — 2002 47 WA TA /K A7 52 55 1 Th ka3, ik i) P 0 AR %o -,
BRT 5 2200, 4F 2 A KOFF 358 3 B AR R 35 (P < 0.05) 517 2003 — 2012 4F 7K A 42 W 3 T R 3

Z

o AR

4
S
N, -
K 9

B




A ARSI 30 55RO B AL T K SR T AL R 993

1981—2002 4F- 41 2003 — 2012 4~ Fy oK {7 53531 A 23. 31 711 22. 88 m.
2.2 REIM BRI B
LT 22 WS TEIRBE LG 1981 — 2002 4EF1 2003 — 2012 4F L4 HSEBK 7R 4 1 25 51 B 8, 25
RBWIRER I A R 28 AR B (R 1), A7 5.6 A RIUAHIE. W] 2003 4FRG 5 ER T kK 391 191 A0
oK IUTRIYY , 5 ) A 2 3 K 0 48 25 5 3
22 1 BB Wl 1981 —2002 4F 1 2003 — 2012 4F4% A /KA 25081
Tab. 1 P values of analysis of variance at Chenglingji Station during 1981 —2002 and 2003 —2012

7K 3 K Fk B K
12 A 1 H 2 A 3 A 4 A 5H 6 A 7H 8 A 9 A 10 H 11 H
pp SIX I s OO e o o X 237X 44Tk 81k 7.26x
1075 ek 3k 10716 sk O 10—8 ok sk . : ' 10716 e ok 10710 EEE 1078 EEEY 10716 ek ok 1078 ok ok

wr k| AMRIFR B EMEKER P <0.001 P <0.01 P <0.05.

2003 — 2012 455 1981 —2002 4FAH EL, 3k B WLk 7 A A 10 H KA AR AR B2 f5c k. 7 H KA M 1980s H 5
W12 1990s J5 W12 1 TR, 2000 475 KAy S 0 R a3 (& 2a) , AKAOSF35 R 1,05 m. 10 H 7K 43 2000
AEHIT TR, 2000 4S5 H 3R B3 (18 2b) KA TR 2,03 m.

AT R KT IRBE DL A 12 A KA R R 0. 41 m, il 1—3 A KA TR, 40517185 0.36 ,0.32
0. 47 m Kt , HoAl K BAZK A7 G A 22 B 5 1) b e 34, -3 B 7 0. 18 m. jiksK A 4 H KA F R 0.60 m,{H
PR AL SRS AR (P >0. 1) . FRAR T 7 A KA KIE TR, 35 8.9 A KA R, 45 5 F %
0.59.0. 83 mj [H I, FE K B /K A B A 52 0 1 38 R B R 38, T2 N 0,60 m, DR TG S B R KA 7 7 KA. ARk
WIBRT 10 A, 11 AKAi b B3 TR, TR 0. 93 my Pt 3R /KK A7 B AR TR 52 i 2510 T Rt 3, P24 TR
1.49 m, I R K .

25 T T BE WK1 AR RS AE 12003 4F S5, S AK K A7 Rl T R, S0 v KR 7 K1 5 1R K
IKAT IR [, TR 10 A 3R AK e s A K301, K 7 A T 5 k7K S K437 78 A AR 10 Gt BTt 31 1 3
IKHAR AR R, H B T RS A SRR R .

-k — SR AT

274

1980 1985 1990 1995 2000 2005 20104 1980 1985 1990 1995 2000 2005 2010 4
P2 3Bl 7 A (a) (10 A (b) KRR b K 3

Fig. 2 Variations of annual mean water level of Chenglingji Station in July(a) and October(h)
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