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Role of water leve fluctuation on aquatic vegetation in lakes

LIU Yong, GQJO Hua'-Cheng* , ZHOU Feng, WANG Zhen, HUANG Ka  (cdlege d Environmental Sdences, Peking University
Bdjing 100871, China) . Acta Ecologica Sinica,2006,26(9) :3117 3126.

Absract: This paper andyzes the inpact of lake water leve fluctuation on aquatic ecologcd sysems based upon sudies
documented in awide range of literatures throughout the world. Lake water leve fluctuation (LMWLF) plays a dgnificant role in
ecologca redoration and ecosygem management. The inpact of LWLF on aquetic ecologca sysems has been widdy sudied in
recent years, with ome of the nore recent gud esfocused on the rdaionship between LWL F and aquatic vegetations, particuarly
submerged plants.

It isimportart to maintain an ecologcaly suitable water levd to sugdain a hedthy lake ecosysem. An ecologicaly suitable
water level isin generd characterized by the megnitude , frequency , timing and duration of water leve fluctuation. As suggested
by many sudies, LWLF inpacts aquatic ecosygemsin both direct and indirect ways, and a various scdesfrom the very sl to
the ecosysemleve scaes. LWL derrondrates different patterns, including short and long-term LWL F, aswell aslong-term high
and low water levds. Winds and waves are the dominant factors causng short -term LWL F with asociated increase in totd
suspended olid (TS oconcentration and light extinction, which would leads to changes in aquatic and near shore vegetations.
Seand and longtime LWL F i s respong ble for more sgnificant changesin lake ecosygems. Longterm high and low weter leves,
and some abrormal changes in weter levels can cause low ecies diversity or declined biomass. It is conddered an inportant
management tool for shalow lake redoration to integrate the role of LWLF into the waterleve management framework. The
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mexi mum bio-suitable weter depth and ecies diverdty index are taken as indctors for weter level control. The megnitude,
frequency , timing and duration of LWLF need to be adjuged for lake redoration. The main gudy methods, including datidica
andyssd longtime hidoricd data, ecologica nodelling goproach and reference lake approach , are proposed in recent sudies.
The basc water level control measures include: (1) reducing frequency of flow variaion; (2) increasng seasond variation and
awid extreme conditions; (3) reintroducing seasond flow peaks; (4) increasng seasond high flows; (5) reducing high flows,
egecidly those bady timed; and (6) reducing intendty of water-level change.

Severd limitationsin the past gudieson thistopic are identified as: (1) absence of sudieson the efectsof LWL F on overal
aquatic ecosytems; (2) lack of comprehensive ecological nodding sudies to quartify the inpact of LWLF; (3) lack of sufficient
attention to the role of water level control in lake management ; and (4) lack of sudieson the dfects of doba warning on LWLF
and lake ecosysem. Based on the intengve literature review , this paper presents ome potential research directions and methods
for weter level cortrol and lake ecosysem reponse.

Key wor ds:weter levd ; aguatic vegetaion ; influence mechanism; water levd management ; submerged vegetation
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1
Table 1 Aquatic vegetation responses to water level fluctuation and the corresponding contrd measures
Indi cator Water leve fluctuation Aquatic vegetation reponses ontrol measures
Increased Reduce frequency o flow
Magnitude , variaion Increased soour and washout of plants and organic  varidion
frequency metter
Sahilized , Invason of , Increase
flow extic plants; reduced diversty seand variation; renove exotics
Timing Reduced plant
Lossdf seasond flow peaks recruitment and plant growth rates Reintroduce seaond flow peaks
Invason of exotic , Renove exotics;
plants; atrophied riparian areas water level cortrol
Prolonged Reduced plant Increase ssaond high
Duration low flows oover and diversty flows
Prolonged ; Reduce high
inundetion Reduced plant gromh rates, flows, eecidly when bady timed
norphologca  change, and nortdity; dtered
plant communities
Rae of Rapid changes Reduce rates of weter-level
change Wasghout of riparian plants, faled seding change
egahli shment
dR R D’
=rmR1-|-LS 5 (2)
dt K D" + hp
R (gDW-m?*) ;r (d") ;K (gDW-m*) ;L
(m) ;D (m) ; ho (m) ;p : 4
[8.65]
[8,24 36 ,65]
1.0m, 1 , 2 ; , 10a
1.0 4.0m, ; , 1.0 2.0m,
5% ; ) )
, , 0.5 1.0m; : :
3.5
Okeechobee , , ;
( Chara) , , ,
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: C ) : ( 2
4
, (D) ,
2 (2) : 1 (3)
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[71] [72] . (4)
[73 75] . (5) [24,32]

2 Okeechobee 1995 2003
Table 2 Hydrdogic changes and aquatic vegetation responses in Lake Okeechobee from 1999 to 2003
(m)

Year Weater level Water depth Aqudic vegetaion reponses
1995 Prolonged deep water 5.2 ; ; ; ;
1999 Reduced hiomass; reduced extert of emergent plants; high turbidity , agd
blooms
2000 Shallow water 3.7( Spring) ; ; Ddevelopmert of Chara
lavns; increased trangarency ; garse vascular plant germination
2001 Extreme shdllow water 2.8 ( ummer) ; Coontinued Chara
dbminance; germnation of emergent aquatics and terredrids
2002 Moderate weter depths 4.0 ; ;
Decline of Chara; drametic increase of vascular submerged aquatic vegetation
(SAV) ; development of emergent gands
2003 Degper water 4.5 5.0 e lossaf SAV gatid extent
(1
, N P )
2 ,
3 :
(4) ,
(5
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