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Environmental evolution of Lake Liangzi and its driving factors over the past 100 years,
Hubei Province
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Sciences, Nanjing 210008, P.R.China)

Abstract: The restoration of lake ecosystems requires a good knowledge on the history in the lakes and the driving mechanism of
environmental changes. Aimed at current situation of limited study on past environmental changes of macrophyte-dominated lake,
Lake Liangzi, located in the middle reach of the Yangize River, was selected for historical environment study. High-resolution
multi-proxy (i.e. diatom, geochemistry and grain size) , 2'°Ph/!¥Cs dating of a sediment core collected from this lake and docu-
mentary data(i.e. population and air temperature) were analyzed to investigate environmental changes during the past one-hundred
years. Furthermore, effects of key driver on the evolution of ecological environment were estimated quantitatively using the redun-
dancy analysis. Results showed that total phosphorus and heavy metal element Cu from the sediments were two significant variables ,
explaining solely 12. 7% and 8. 5% of the variances in diatom data, respectively. Therefore, anthropogenic nutrient input was the
most important factor on the environmental evolution of Lake Liangzi. Meanwhile, heavy metal pollution also imposed an important
effect on this lake. The results of this study can provide a baseline of scientific information for environment restoration in the present
lake and other similar lakes in the Yangtze floodplain.
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Fig.1 Main diatom species in the sediment core and diatom-inferred

total phosphorus in water column of Lake Liangzi
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M #57(37~23 em;1942— 1963 AD)A. granulata &V B/, 5Z FER A. ambigua &1 B F WL A
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Fig.2 Changes of dominant diatom species, sedimentation rate, median grain size, geochemical indicators in the

sediment core, and total population, temperature and drought and flood grade in the Lake Liangzi Basin
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Tab.1 Pearson correlation analysis among multiple proxies

Acmi Augr MAR MD LOI TP Cu N | ik =R 3778
Acmi 0. 00 0. 00 0. 00 0.00 0. 00 0.00 0. 00 0.00 0.13
Augr -0.77* 0. 00 0.02 0. 00 0. 00 0.00 0.00 0.00 0.16
MAR 0.73™ -0.57™ 0. 06 0. 00 0. 00 0.01 0. 00 0.00 0.69
MD 0.45™ -0.36" 0.29 0. 00 0. 06 0.00 0. 00 0.79 0.87
LOI 0.82™ -0.74™ 0. 60 ™ 0.56 ™ 0. 00 0. 00 0. 00 0.00 0.39
TP 0.84™ -0.68" 0. 69 ** 0.29 0.78 ™ 0.00 0. 00 0.00 0.18
Cu 0.52™ -0.48™ 0.37" 0. 64 ™ 0.76 ™ 0.44 ™ 0. 00 0.53 0.68
AH 0.82™ -0.69™ 0.63™ 0.65™ 0.94 ™ 0.75™ 0.78 ™ 0. 00 0.47
ik 0.62™ -0.43™ 0.61™ 0. 04 0.50 ™ 0. 60 0.10 0.49™ 0.92
By -0.23 0.22 0. 06 0.03 -0.13 -0.21 -0.06 -0.11 -0.02

x Augr {0 F A. granulata ;Acmi {3 A. minutissima ; MAR AR FEHUFE R ; MD [REF R, A LA~ B EAKE; 2 A
ARG FREL. = RRBEKT P<0.01, = /R LEKF P<0.05.
3.4 RS

TURI T E R s TRk B S ’Eﬂ: H5HEERFZ AR, 2R ER Co M TP ER L4 A28 L Y
BFEALE(P<0.01) ,iX 2 AP EB T 2 ANRhAR R 1 ik BAE Jr 2210 25. 2% , JEEEES 1 ANER 2 HEIF R
TCR TR XA i SRR S '?H R T Z [E AR R, nEE 3 Jos , JrA UUBRRE S HUAE o33
S 2 A T BN A VARG UK A Ze )47 i TP R Cu (9 6077 ) 1) 1TE 7 1) 6 88 A TUAR 43 25 28
FWI, TP I Cu PAFREE PR T B RS 12. 7% F1 8. 5% (3R 2).
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rosigma acuminatum 7£ IR BE G W8 /0H Z T G . RS 2 B UURR R AR Ak 31 S ] LU 7R AS [R) K AR A 4 2
TR ASAL ™. DR I A% A B A o 1) 2 T K A e 2R 9 78 Ak, SO 9 7 A A B B e A e e &
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U R S AR (. DRI, Ay e K PR AR SR AR, A2 T S AN 2 B AT B

EEJRIFY(LIIGE Cu AR MRFIASAEA B, i e Tk d A28k 8.5%.
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ME & RIGYE, AT S BOKFCEAL. 15327150 5 Bl B9 i I A5 L 1K 1958 4F LR LR UK 2 7 B9 872
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KR, T8 A 2 B 4R 5 Yt 3
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