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Abstract: In this paper, based on the remote sensing image data, the hydrological data from 1987 to 2016, and the high-resolution
topographic data, we extracted the wetland vegetation information of the Lake Dongting and constructed the multi-cycle water level
fluctuation measurement. On this basis, stepwise regression method and polynomial fitting were used to estimate the key hydrologi-
cal variables and to quantify the effects of hydrological process on the two typical wetland vegetation. The main conclusions as fol-
lows: 1) From 1987 to 2016, the area of the whole vegetation had a significant increasing trend in the whole wetland, especially
the Populus euramevicana community. And in East Lake Dongting, the Phragmites australis community occupied the space of Carex
brevicuspis community, which promoted the whole beach to the center of the lake. 2) Water level fluctuation in flood season was the
determinant towards the distribution of Carex brevicuspis and Phragmites australis. There was a non-linear response of water regime
to the area of Carex brevicuspis. When the average water level was about 29 m during flood season, it will be most suitable for the

growth of Carex brevicuspis. For the Phragmites australis community, low flow in flood season was more favorable for its growth and
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development. Water level fluctuation during rising and retreating season were the secondary important regime factor influencing the
distribution of wetland vegetation in East Lake Dongting. Lower water level in the two season can facilitate the distribution of Phrag-
mites australis.

Keywords; Lake wetland ; typical vegetation zones; spatio-temporal pattern; hydrological response; Lake Dongting
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Fig.1 Geographical locations and river system distribution of Lake Dongting
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Tab.1 Overview of the different lake regions
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Fig.2 Representative vegetation of the Lake Dongting during 1987-2016

(a; Carex brevicuspis; b and e: Populus euramevicana; ¢ and d: Phragmites australis)
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Fig.3 Classification of the Lake Dongting wetland during 1987-2016
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Fig.5 Area variation of typical vegetation types in Lake Dongting from 1987-2016
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P 7 3l 30 AF P =5 R A Bl e A i L A 25 R R B8 L T AR R AR AL A, AR E T 7™ S5 1 v oA 9 2
AR R RV FEIAE 24.26~27.91 m Z [], PRV AE 26 m 7oA ik B e RO AR, TEASTIA BE W) S AR T
B D) 25T, 23 .24 .25 m g B A1 AT 2 BE AT A i 8, 2 T2 ) JE 389177 =5 S5 WL o A Bl
e RV S R (&) Ta) . R R BE )M 5 BEVE S0 A1 1) 22 4P B i e R R O 25.22~28.57 m. g I I 181
SEHEVEAE 26,27 28 m B b T B A AT BT, 2 T e ] B 917 =5 A i s v e 0 A Y TR 8 35 e
Hag (& Th) . [RIAE, DY TR 28 7 35 A foead 0 A Y FE S A AN A ek (1 Te)

LR IT 30 A1 )0 A BB T BR B RV PSR IRV MR IR K 10 20 A T RRAS AR BT LA R B
20 HHZER, T 25 S AL o3 A T BV AT FAS S35, 10T 2000 4 LU, MRHACH KT FRY 5K, B 5 7 By
F18 A1 25 18] 897 DR 0 9 TR ARV S B o 9. 1) g 309 e AR AL oo e 20 A1 Y00 FBLIE RS AR A [R] ) X AA TR B
25 AR E W R Bt T 0, WT RE S T8 DX MBI 2 S B G AR AL A K ) T 45 5 B0 DX A8 A e 2 1] 2
ST A TR BE WA IR e AT R, D R, T BORLR HERS  117  E
5 DY T JEE 0 A B v, 02 N IR DR Il X R A A e 8 i L D ] S AR A
2.3 REMRMERE = EEE S KEHIAX R

i3 Spearman A A Bk, TR E ) 245 ) DX AR B T AR5 A SRR DR 1 ) BG4 2R R AR
B ) 5 RE AR AR SRR S A T AR KL I8 sl A% ik ) AR AR S PR SR T 1 1) B 9045 1 31 B )24 M A 0



J F S R IR AR K A B T AL (1987 — 2016 SF ) B xf K it A2 68 vl B 1731

a ——23m
S=0.25, R*=0.43
—e--24m
S=0.12, R*=0.10
——25m
S=0.35, R*=0.29
——26m
S=0.43, R*=0.30
—x—-27m
S=-0.13, R?=0.22

T A /km?

-e--26m
$=0.15, R*=0.11
——27m
S=0.24, R*=0.46
——28m
$=0.26, R?=0.45

A7 L /km?

10 1 1 1 1 1 1 1 1 1 J

T FH/km?

5
1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 4%

Pl 7 1987 — 2016 A7l J2£ i1 A [R]85 DX =5 2% i AR A T BUVE A (o AT BEM ;b FETRES ;o0 PHIREW))
Fig.7 Area variation of Phragmites australis in different height during 1987-2016

(a: east Lake Dongting; b: south Lake Dongting; c: west Lake Dongting)

RS R AL 3 X7 8] AR AN 25, B T R A sl i 100 H 1 9 7K 52 3 sl 0] T b B i 2 A )
SN Rt — A4 7R AR T T8 0 St AT KA S A PR W I SR AR 3N T 6 SIS AR K (198919962003
200520062013 4F) , L1742 HUAT B A 15

IR 2% A G AL AT AR BRCSS ST LU H, 1987 — 2016 4 1] AR 31 Je 7 36 4 it 50 s 9 3 T AR 8
P B TR TR D R A T SR TR AL TSk 258 5 Hu S G TR I M A
R FEEE R B K 4) . ARITEZ & FREE 20 AR/ NS BUR RS T BRSSP = HE v AN ™
SR i 1 B A S ) B . A MR AW A I, M9 5 Ik ki e R 8 o 9 /> TS W Ak - R v
(& BE AN A K A R RO , 5 5 A 0yt 2 B s R ) o ST K8 o el Y 3k
PR U SR T DRI A B AT LA K T BE K DA B B, T 2B A B R Y e 58 ]
S, WM A S BT 3 AR B 3R A AR ) 2 2 R AR B . D 4, W LA AR AR S AR K
FEEBLE VIR SE. 40,2008 4IRS 2K A2 A5 AT 26 m, 6400 38 7K s )3 43 o A 34, A
BATERULZY 757 km?. 1 2006 4F- 2013 4F ) SRS K AR o £ 58 I 1) 424 e T B A e e, Bl
HER PR R A A A S 2 B 5, T AR R B, 2006 4F 2 RE AR R 299.31 km'.

SR FHE A 11 G B Ry e 7195 DR 455 1) A8 e R A 1A A 2 ) 940 2 0GR, 48 7 Y A 49 53 A1 B K
PLE BN AL AR ARIRIZ A [BUE AT, o 514 2 0 R 0 25 R =5 T v T AR 5 22 J WK A6 P 1
(Y BIARRY , W2 5. 55K, CA2 57K 54 AR BLA AU (R =0.70) , 7R 122 W) 75 25 11 AR 2 /K ALK
SR S A 2 e A I U TR0 S W 3 7 =5 A A T BRI S B 7K I T4 Fmax  Tmean , Rmean, [71]



1732 J. Lake Sci.(#38#2) ,2020,32(6)

72 4 1987— 2016 4F 43 2 1A 0k 170 AR S5 1 (km®)

Tab.4 Statistics of vegetation area in the east Lake Dongting during 1987-2016

FE PR 1987 4F 1989 4 1991 4 1993 4 1995 4 1996 4 1999 4 2001 4 2003 4
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TEBE A 2004 4 2005 4F 2006 4E 2008 4E 20104 20134 20144 2016 4F
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I 440.70 471.78 514.21 410.85 432.58 504.08 446.45 403.99
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Tab.5 Multiple stepwise regression for the relationship between vegetation area of
east Lake Dongting and key WLF variables
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Fig.8 Relationship between Carex brevicuspis community area and key WLF variables
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Fig.9 Relationship between Phragmites australis community area and key WLF variables
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