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Distribution patterns and changes of aquatic communities in Lashihai Plateau

Wetland after impoundment by damming
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Abstract: Damming could alter hydrological cycle in a region rapidly and produce profound influences on ecosystem
structures and functions of wetlands. Plants are the essential composition of the wetland ecosystem and the alteration of
hydrological conditions caused by damming can directly affect spatial distribution, ecosystem structures and functions of
wetlands. The impacts of impoundment by damming on wetland ecosystems have become a worldwide concern.

Lashihai, a typical closed and semi-closed wetland in the northwestern Yunnan Plateau, belongs to the Jinsha River

catchment and is also one of the 12 wetlands of international importance in the plateau region. Since 1994, Lashihai has
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changed from a seasonal flooding wetland to a lake with relatively stable water level after a dam establishment. To study the
distribution patterns and changes of aquatic communities in Lashihai after impoundment by damming can provide a sound
basis for scientific assessment of impacts of dam establishment on wetland ecosystems.

By using the RS and GIS technologies combined with field surveys, the plant communities, species composition and
their distribution patterns in the plateau wetlands of Lashihai were studied over 13 years following impoundment by
damming. The results of a comparative analysis of changes in plant communities from 1994a to 2006a showed that 13 years
after dam establishment, there were two emergent communities ( Scirpus tabernaemontani and Polygonum amphibium) , two
floating-leaved communities ( Potamogeton tepperi and Trapa bispinosa ), five submerged communities ( Myriophyllum
spicatum , Potamogeton pectinatus, Potamogeton crispus, Potamogeton perfoliatus and Potamogeton pusillns) and lakeside
meadow community in Lashihai. The number of species was 61, belonging to 25 families and 48 genera. Plant species
richness was the lowest in the submerged communities and increased gradually in the floating-leaved communities and
emergent communities, and reached the highest in the lakeside meadows. The current distribution area of the submerged
communities amounted to 615. 08 hm”, the meadows and floating-leaved communities covered 214. 60 hm® and 140. 01
hm®, respectively, and the emergent communities was only 9. 34 hm®. In the past 13 years after impoundment, the plant
communities in Lashihai changed from a simple submerged community to a diverse system of submerged, floating-leaved and
emergent communities, where the submerged plant communities of Myriophyllum spicatum, Potamogeton pectinatus and
Potamogeton pusillns remained, and Butrachium bungei, Potamogeton malaianus and Chara spp. communities had
disappeared. Damming altered the natural hydrological conditions and changed greatly species composition, community
structure and spatial patterns of wetland vegetation in Lashiha. The key driving force for the changes in wetland vegetation
was dam construction, as the wetland plants with different strategies of renewal and spreading responded to hydrologic
changes by damming. Lashihai wetland has been designated to a wetland of international importance, with a main
conservation object of Ciconia nigra and other wintering waterfowl, as well as their habitats. The diverse plant communities
and regular spatial distribution of wetlands in Lashihai could provide crucial habitat, shelter and food for waterfowl. The
number of winter waterfowl increased significantly as compared to that before dam construction. The present stable
relationships among hydrology-vegetation-waterfowl provided a foundation to maintain the wetland ecosystem structures and
functions. A scientific assessment of dam establishment on wetland ecosystems could provide sound information for plateau

wetland conservation, management and wise use.

Key Words: impoundment by damming; plateau wetland ; aquatic communities; distribution patterns; LashihaiS

SN KR BRI EE Rz —"7 e AR XK SCA ), AR S B B3 i B
REA ) TR IR K SC R G, AT AT/ A K SO AR £ X b A S R G A H R T e 7 A R R
SUHIE KR A S R G E 51 T A M KO MY R R AR S R A MO RER .0,
HE AR A RS AR 13 5 SO Y T T 1) 25 ) A0 A A JR el 2R ) S0 T 5 i 3 TR b AR S R A5 W S5 TRk
I SR 28 N AR AR o3 A M JB SR ALY WIE ST, 2 BF o PP Al U™ 258 X8 100 b A 285 28 9 52 Wil F) Bk Al 411
KA,

TRV L g S T VA S Ak A VDT RS K X A R P 0 A 0 i S O R T A R Y
IK SRR AL Y A S A 2R B A, R R X 12 D E PR E R —, S04
R, P T S — > B () 24T PR ) ST S A T4 0 BT A RRK AR K T RS
123.53 hm” I PV TE B0 B — , E BT 6 NUUKAEIRETE ™ L 1994 4F LT AR VLR & J8 K &
BRI PG RS ST IUHEA T B K Y25 RKARME K HIRLGL 933.0 hm® JKIRTE 2.5—4.5 m"™ JE AL T K KA
AEXT RS e AT b | SR R ARRK VDS ( Mergus squamatus) B8 ( Ciconia nigra) BEEES ( Grus nigricollis ) 25 A

http ; //www. ecologica. cn



34 HPEoR AF SR T R T A R 0 A AR SR S AR A 817

ZEZE 1 | HREE B A W) 0 B 25 B AR A = IR R Bl sh ) 2 (D AL 1 AR A i AR 2K
FU L S BRI TS B K SRS , 00K 53 W) S S5 AR R i 00 0 e 2B T A3 A A Ry ,
ML S R GEIIRE . SR, SO 13a 2R XL T 0 s A AR 20 A s S B AR AR B AT S5 1
ARIAGE,
ABIFTE B N AL A T TSI 130 SR A (1) BRI AW ieva 28 20 K AP AL, (2) BRINHAE
Ve S (B AR SR, (3) HEIRETE R IR AE AL, S BTST , SR T T A O A v o0 A A S BIUIR L B A A
ik, 453705 1 HUART ) 0 197 SR 2 7K K SR R B 2 A 2 i A, D SRR M A 25 R GER M O RL 2 Al oK
SO e v D ) PR AP A B X SR 1 S 4 BB A

26°54'00"N

26°53'00"

26°52'00"

100°07'00" 00" 100°09'00"E

1 HHENERREARRE
Fig.1 Location of Lashihai and the study area
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( Potamogeton tepperi) .72 ( Trapa bispinosa) %5 2 ANVFM AW RERS LRIV B (Myriophyllum spicatum) B4 HR
F3Z (Potamogeton pectinatus) JH Y. ( Potamogeton crispus) | 5 HR F 5L ( Potamogeton perfoliatus) /MR T3¢
( Potamogeton pusillns) 55 5 NUT/KAEYIRESS , LA AT 65 8 0 o0 A5 W) A 0 . DUK A BEVE £ 20 M 7E
1.2—4.5 m K X, PRI RETE 0 A T/ T 2.0 m K BEAI X80 28 A K DX I8, 1 $EE K AR AR 7% I 43 A1
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F1 R HIBEYEETE- MR (2006 )

Table 1 Communities-species matrix of plant community in Lashihai (2006 )

Az 3 7 BEVR AR K YIFP AR Species composition
Life forms Communities Water depth/m B} Family J& Genus il Species
$E/KFY Emergent IKZ Scirpus tabernaemontani 0.5—1.5 8 8 10
WittiZE Polygonum amphibium <0.5 11 12 16
/i 13 15 21
17 Floating-leaved T8 F ¥ Potamogeton tepperi 0.1—1.5 10 10 13
A Trapa bispinosa 1.0—2.0 5 6 6
/Me 11 12 15
PL7K A Submerged FEARINE BE Myriophyllum spicatum 1.2—4.5 4 4 9
B AR T8 Potamogeton pectinatus 1.5—3 4 4 5
Y& Potamogeton crispus 1.5—4 3 3 5
ZEMRF32 Potamogeton perfoliatus <2.0 2 2 3
/NIRTF-3% Potamogeton pusillns 1.7—2.1 5 5 7
/ME 7 7 14
B Meadow — 12 30 34
/i 12 30 34
3T Total 25 48 61
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PEAKE DTS BB AR AE R T SR 1 — K X8, E AR 9. 34 hm?, BRI Y 0. 93% 5 76 F 11 g 18 &)
WK X I3 A A A AR B, AR 241,60 hm®, b BT FLAY 24. 02%

AT A 16 BRI IE AR K A iR 0 A 2RO ], e DK R BV J2 W i ok B — AU UK 2 00 A5 5 77
FEYIRRTE E LI 200 | HA B /D TR 2R A s HEK R AR P4 30 DK 2R o0 & Jf L —
FEBCR TR DUKZHEY 5040, I EHEWR B R (R2),

N
L]
”~
P 4]
JKZ Scirpus tabernaemontani 0 1km
B Vitli3E Polygonum amphibium L ]
8 f-%5 Potamogeton tepperi
% Trapa bispinosa
FEARIREEEE Myriophyllum spicatum T RT3 Potamogeton perfoliatus
B IRF3€ Potamogeton pectinatus JNIRF-3% Potamogeton pusillns
HHEREE Potamogeton crispus 48 Meadow

B2 HWiSEMEYEE=E2%ESE (2006 )

Fig.2 Horizontal distribution patterns of plant community in Lashihai (2006)
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PLTT I S K AR AR YRV BB E KA & A TR (R3) o 3 MUK RERIH R B 3 6
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T2 ( Potamogeton malaianus) F15E# ( Chara spp. ) ANAF/D & W00 T H ALK | BEIE IS0 A R
xR,

R2 NHIBEMEES HERREKERREHE (2006 4F)

Table 2 Distribution area and vertical structures of wetland plant community in Lashihai (2006)

He g T T % T T H 45 Vertical structures

Life forms Communities Area/hm? % area HAKEE BHEF HKES

HE7K# Emergent JK . Scirpus tabernaemontani 7.87 0.78 vV 2 vV
Wili3E Polygonum amphibium 1.46 0.15 vV VvV vV

/i 9.34 0.93

17 Floating-leaved H5F-¥E Potamogeton tepperi 123.28 12.25 vV 2
3% Trapa bispinosa 16.74 1.66 Y v

/i 140.01 13.91

VLKA Submerged FEARINE B Myriophyllum spicatum 142.45 14.16 2
BHR IR T-3% Potamogeton pectinatus 80.20 7.97 v
THERETR Potamogeton crispus 149. 62 14.87 Vv
ZEHIR T3 Potamogeton perfoliatus 104.54 10.39 VvV
/NIRF-3% Potamogeton pusillns 138.27 13.74 vV

/M 615.08 61.13

Hi) Meadow B fi] Meadow 241.60 24.02 — — —

/M 241.60 24.02

J&3T Total 1006. 03 100

x3 NHEFUEKE(1987 ) 5 (2006 4F) K EE W BEZE LRI LR

Table 3 Comparison of plant communities between before (1987) and after impoundment (2006) in Lashihai

AT A SN E KT N KIE
Life forms Before impoundment! '3 After impoundment
K BETR Emergent IK 2, Scirpus tabernaemontani
WiiZE Polygonum amphibium
T BEY% Floating-leaved 5755 Potamogeton tepperi
%2 Trapa bispinosa
VKB Submerged M KB R Butrachium bungei ZEM RT3 Potamogeton perfoliatus
FRANR #E Myriophyllum spicatum TR #E Myriophyllum spicatum
B IR T8 Potamogeton pectinatus B IARF38 Potamogeton pectinatus
ORHR T3¢ Potamogeton malaianus JH B Potamogeton crispus
/NIRTF3% Potamogeton pusillus /NIRTF-3% Potamogeton pusillns

W Chara spp.

4 IFig

SR R A K TR K TR B RS K T RS (o0 S K B8 e A s A K S
RO M 7 ) 25 S L 5 4 e A ) TR 5 0 S ORE 1) 45 ) AL R T R B A R A R SR R A
AR RIS A E R Z T A WK R ZE T R AR AR K, AR R K SCERBE TCTETE B, R K
i E AR AL B K SCARBE A5, 3o T IR AR S 2500 B LS — R UK A BRI v A o 100 L B 1994 AELE R T
TR VUK 25 J5 , $or vl v g ZK R BE DA O ol i1 J8] 22 R B TE 1—4.5 m Z ] JE AT — AN /K SCOMPRRRE 190
RIS HUIY 7 T Bchr i I i T T AR A A R A DXk, (75 338 1 TR /K A B8 i AR T2 e L B 1A TR 7
3 N IR RS LU B PRSI 13a JE AT ORISR o A LS BE TR A R AR T . BB 7K SO 1 i
A8 B K B ORIR 3 AR AR A R R R B] 5 4 OC R AR W TR A e A A B R AR AR Ak T
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