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Fig.1 Sampling points and inflows and outflows

of Shahe Reservoir

1.3 HiELETTE

iz F] Origin8. 5 B2 il 7K ot LA K 77 i 18 2 Bt
BRI 284 B . A A Surferl0. 0 &4, % Kriging 55
[i] PN AR VAR T 25 8] N, 2 DK BT 2 Rl 43 A .
IR AT SR M SR GE i B/ SPSS20. 0 b ik
1o BTN 4347 % ] Canoco for Windows 4.5 %X
5, i A YR AR IR0 AT R A ) A= P i
AT log(a + 1) AL, A5G K FH0 45 BR 1 pH {E LA
HPEIHEAT log(a + 1) B ffe (71 FH4E,2008 ) .

2 HREHH

2.1 KEMZFT{L

VDT 7K e DY 2 KR A2 A S (&1 2) ,2012 4EF
YK A 20.1°C . 7 A ykises, 32.2°C52 Ay
KR EAR, 5.8C, 4 10 A P34 /K 8L 15°C,
ARTREBE AR, Hod 6 -8 J 4P Bk i i
25°C AR T HEHEM AR VWIRDIKEKRAFER
BRIZME (K 3) . 3 A ths, KRG BT
SIEIG 6 A IR K 3R 2 KRR 9. 3°C 59
A IRERZ I 5 4 40 TR, EiniRA, 3%
2 2 AURZ KR —2

1.2 HmBRERMNETE

T 2012 4 1 - 12 A5 H TR REE I, 24
PR JZ AR TINE 0T o AKFP SR bR A KR
(TEMP) .pH GZEWIBE (SD) L (TN) B (TP) |
FHAS & (NO;y -N) il 25 %0 (NOy -N) (4% a
(Chl a) \BERREL B (PO, -P) JAMEVEEWE(DTP) A&
fif kB (DTN | 4 R #h 15 5 (COD, ) 7 i 5
(DO) EFYI(SS) o ASIE bR E 7 4 WL CTH =
B IA A ALTE ) (< ARl I W5 BE, 1990) o Bk
TEMP ,pH DO \SD U370 % Sb , HoAty 455 b 3 0 52 5
PR

PRI R RE dh FH R OK 2R B BJROKHE 1 L, Al
[ S g = JE AT PR A 10 mL A% 3G, 4
51, Uik 48 h g WERIRIZUIREY) . I % e iF
WeAa RS, I T RO O H BB .
TR B O RGE T 1, it BT i)
(PR RIS D A Wy, o T AR D 09 A o AR
PR A AT DR 2 T A, B2 0 A 0 114 = B2 ofe
PASS B R AR, B me/ Lo A AR BN 5
J7 k2 MR (TS5 A BEAE 6, 1991) &

35
30
225
£ %20
=
815
"5
=10
5
0 .
2 4 6 8 10 12
R
Month

2 AKEREKBEEEWL
Fig.2 Seasonal variation of surface temperature
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SS in Shahe Reservoir
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Fig.5 Spatial distribution of mean values of water quality indexes in Shahe Reservoir
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Fig.8 Cluster analysis of environmental factors
from 9 sampling sites
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Fig.7 Environmental factor loadings for the first

two PCs obtained from 9 sampling sites
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Spatial and Temporal Distribution Characteristics of Water Quality in Shahe Reservoir
within Tianmuhu Reservoir and its Relationship with Phytoplankton Community

CUI Yang'?, ZHU Guang-wei' , LI Hui-yun', CHEN Wei-min' , ZHOU Wan-ping'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology,
Chinese Academy of Sciences, Nanjing 210008, P. R. China;
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and Education, Beijing 100101, P. R. China)

Abstract; Monthly investigation was made on water quality and phytoplankton community structure in Shahe Reser-
voir in 2012. Temporal and spatial distribution characteristics of water quality and its effect on phytoplankton com-
munity succession were analyzed through principal component analysis and canonical correspondence analysis. The
results indicated there was a close relationship between the temporal and spatial differentiation of water quality and
distribution of phytoplankton community structure. Obviously seasonal and spatial variations were observed in water
quality factors such as transparency, suspended solids, permanganate index, chlorophyll a, total nitrogen and total
phosphorus in Shahe Reservoir. Meanwhile, phytoplankton biomass and community structure were also presented
significantly seasonal succession, which was closely related with temperature, pH, dissolved total nitrogen and
transparency based on the canonical correspondence analysis, with the biomass of cyanophyta and bacillariophyta
positively correlated with temperature, dissolved total phosphorus and negatively correlated with nitrate. Synedra
was the dominant species in spring in terms of phytoplankton biomass and also the key impact factor for transparency
in Shahe Reservoir. The abundance of phytoplankton was dominated by phormidium in 2012, and the abundance of
bacillariophyta and cryptophyta significantly increased in winter and spring. Nitrogen and phosphorus also showed
significantly temporal variations in Shahe Reservoir based on principal component analysis, and the effects of nitro-
gen and phosphorus on water quality varied in different seasons. Therefore, to control water eutrophication and pro-
tect water quality, it is crucial to decline the concentration of nitrogen and phosphorus according to the temporal
variations of nitrogen and phosphorus. Furthermore, highly developed tea garden and tourism in the catchments of
Tianmuhu Reservoir are two important factors influencing water quality.

Key words ; Shahe Reservoir within Tianmuhu Reservoir; eutrophication; phytoplankton; principal component anal-

ysis; canonical correspondence analysis



