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Response of suspended solids and dissolved nutrients in littoral zone of Lake Taihu under
wind-wave disturbances
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Abstract: To understand the spatiotemporal characteristics of suspended solid concentration and nutrients under different wind-
wave conditions in the northwestern littoral zone, Lake Taihu, six sites representing four biotopes were investigated for twelve days.
The quantity of suspended solids were calculated by gravimetric method and the contents of total phousphorus, total nitrogen, ni-
trate nitrogen and ammonium nitrogen were analyzed by the high-accuracy layered sampling apparatus. The results showed that the
wind speeds were the major factor leading to the increase of the suspended solids in the western Lake Taihu littoral zone and the
critical wind speed was 3.6 m/s. The mean concentration of suspended solids in each site was obviously different: non-vegetation
areas > vegetation areas > estuary areas > open water areas. The diurnal variation of nitrogen and phosphorous contents were signifi-
cant, with the total nitrogen of 1.82-4.86 mg/L and the total phosphors of 0.10-1.47 mg/L. The content of ammonium nitrogen
was changed between 0.09-2.83 mg/L and nitrate nitrogen was 1.05-3.69 mg/L. In the nearshore non-vegetated areas, the corre-
lation between the total suspended solids and the wind speeds was the strongest with the correlation coefficient of 0.722, while it
was only 0.039 in the offshore areas. In addition to the influence of wind speeds, the concentration of suspended solids was also af-
fected by the water depth, topography and aquatic vegetation.
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Fig.1 Schematic diagram of sampling sites in Lake Taihu



950

K2 Jp R R R
Fig.2 Schematic diagram of

stratified sampling device

1)

<

IR Fﬂﬂ|

J. Lake Sci.(#ia#F3) ,2018,30(4)

A B E —HRAHE (=15 em, H=4 m) , FFEAME L AL
LA S, DURE R VR AE SR — BOPE. 1* 2L T W1 75
A L B v 5 2° S T 20 B TR f AT 1 Ak 5 3 A
TR LU T 10 T 7 P (A K Ik B B B T 190 T
V) 34 SRR T 10 1 5 T A PR 5 57 5 T O 3 v I
TR LRI IX 5 6° 0 T2 s T 5 A BRI, Y 2 Tk
HEREY M. 17 SERAE 0 X 2 B AR 11 X, 3° 2 4"
PRAE B X 5" R 67 R AR R X 4 AN X
IR B R PR ES 49k 3.0.25.0.25 1 0.30 km.

JEUASE A3 22 K R e R P 3 2 A SR B 8 R A TR 4R
(PR 2) 2 0ok 8 S [ R S A s 8 3
TSR TR 275, R A A R, K
PEST R —JRAE 0.25~0.50 m , AKBHFFT I (9 KRR HE
0.20 m. 1 T WD KB S 300 R GR 2, Rkt 2 h

SRR AT ISV SEAEAE 1 TR 7, O

W 10 min J5 IFH R .

2016 42 10 A 12— 24 HAER L4 9:00 B M 17~ 6° SR B JERAE 12 0. AKRERCA 4°C 0 HEA o 41
17 GEE S5 . AP HTR Y (SS) R (TP) RAL(TN) (e 8L NH-N) RIS L (NOS-N) R .
12 RS SE LR

S # BORTE BEEWIAE (GB 11901 — 1989) . FEAIEE Fdh NHI-N INOT-N e BER A 0.45 wm IR 2T 4
WERIE I T AA3e 337K 4B (FFE Bran Luebbe 747 ) W15, TN ¥ J 5% FHHE i W92 60 40 1 4 1 43
JEHEEIE (GB 11894— 1989) TP ViR FIHIRR 24 406 J6 1 25 (GB 11893— 1989) W5 s TOC il DOC e
(260,45 pum SETAFAEIERSIE ) 56— multi N/C 3100 3807 HLBRSH 00 2 (B8 Jema /7)) . /B
SR 3 AEATRE 25 R AR . IR SRS — R R G 5 10 min Py ST 4 9 3 Bl G 1
{8, PP E T ORI R 5 3 W R e B (v - SRR SR A 1) . R Origin 8.5 B 52
S RO R R8T, 32 1T ArcGIS 10,2 BRPEA Y BFFEIX 55 B AL SMATE

NI B VR RS I T 220 KR 2 PR AR KR T A 45 K JS2VR B 0 V4
ViR HE BUBLR RIS, /A5 (1) T3

S = Y ss - Ah, (1)
=1

2, S SRy BT BUKHE BB & it (kg/m®) s, 5 0 K2 B IR &5 it (kg/m™ ), Ah S ER i K2 I SR
(m).

2 #FR5itiE

2.1 LU HA 8] XU F0 X [ 451

2016 4 10 A 13— 24 H S5, 77 2 YR XG4 310& 10 A 13— 16 HA1 10 A 17—24 H (&
3) R R B R ARG B, H P B RGHE 7R 3~ 6 m/s Z I IBURER] IR P - 341 XU (10 min)
IKAEHBAE 10 A 20 H, 24 5.8 m/s; fi/IMEHIAE 10 F 16 H, 24 0.8 m/s. WLIMHA ] XUl 28 b AsE K.
2.2 KRB T 22 iR E R E R 9 45T

DRGSR 5 RS AR A e B e B ) R ZE R 2. AT 3.6 m/s [UARIET , &5 R LR TR vk J3 1) 2 1)
2SI WO 5 ALK R b B TR W Y B AE 20~ 60 mg/L 2l sh (1] 4) . ik 5 53 467 Fni T
B4 BOBIF S 4 SR g — B, HLts SR WD R G Ak A i S R 43 )2 3.4 1 3.7 m/s, 24 Ui/ T
FHA , B IPYHk BE(EE R 20~ 50 me/L, WA B 1 Fhia . 1 BEE Kk in g iG ARG (>3.6 m/s) T L
(LAY S AR BT TR 5 | RS R AR 1 R 2 2B 2 SRR TR R, IRE B IR E I B T L2k



B R GRS T BRI A E R e A A 951

—m— P RUE

% 16
a 270

0w | o
E = &
B T s ‘y_[
ST E
g
: Z

4190 |5

12

10-10  10-12 1014  10-16  10-18 1020  10-22  10-24 f-H
P 3 S 300 I g XL DR 75 0

Fig.3 Wind speed and wind direction during observation
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Fig.4 Vertical variation of suspended solid concentration during observation

TR R T BTF WA S 1A R 1) 3R 24508, fAR RZ W BE g i T, R n] LUA B R 2 BRIk 1Y



952 J. Lake Sci.(#:a#2) ,2018,30(4)

3~5 47 NI B KU R R, 7K A B P vk B R

B BRIV B B 2 S W 8, IRy JOAB R IX (67) SR IX (3" . 4") > T IX (27) > X (17)
(P 4) . ARTERGE S AF T 8 Rl DGR, 9 10 T I, L JE /K AR A B A ) 0T 2 DX S i ke 7 A it 2
BR(6"). MR 2.8 m/s F+Z 5.8 m/s B, 3T TCAEHEIX (6") MR IR VK AN 30 mg/L 7+ % 149 mg/L,
AT A P2 s A X S P PRV X (37) , 126 DX 3ol 3 15 4 55 19 N TR0 AL 170 7 S5 A, K R e 7 VR B2 O 20
mg/L F+ZE 39 mg/L. /KA ABH HA IR AR BP0 BOFE . e nl L, BRI R T 32 R A
SO, TR SZ 3 R AR R A AR 0 AR TS B A 3 1o T DX (17 ey )« e LR, — Dy i
T BB 32 R W) AT F2 T KU AR AU AR R XU S D 3 ARG R it 8 SR AR T ) DG J0 s 2417, o PR A T a0 i A
VFZ AR 5 53— T T B2 ph T M A% P 1A SR A1, A S SS9 AR R38R L A0 T B i 7
2.3 RESKEEEFENIHE KR

WIFRARSE N WS S SRR W L U R 2 B W FE TR A KA 1 B VR B, L5 SR 2 S B 1Y
80% ~85% (ToIMIRARZS) Fl 50% (MIRARZS ) . [H I RS 2 J2 B i WY O R 32, 1 /KA B0 8 8 i S RE (A B
SRR IOCER. HAF() K25 7K)Z AL T AR AR BB T7 W0k BE 5K TR R TSR A B KA B8 T7 &,
FETH BRI ER TF  S HORE B A (10 min) SPRYRUEAEALA (P S) 1T LU Hh S g a) 17 ~ 6" ik
BRI W e 3 5 XU (A . L PPl 3 O X (6") 5 IR 14 AR Sk B g, O R AR 1) 0,722, T
O (17) 55 RGE AR DGy 0.039, BUARHSEICATRE X, (EABIFFEUL el WL AL (¥ KA 1.0~1.2 m,
T} 6" 0 DX KT AT A 1.8 m. pi 1 AT VST AUk BE AN ALSZ IRV (1 5 , A1 52 /K IR 1 52

0081 w1 a5 st ) 008 s bsits 11 1<)
< 007 0.07}
= u | | [ ]
K, 0.06 o 0.06}- - . m a
& O0.05F g . L 005 ®
o u
uc] 0.04- u 004 mm 1
B o003 ® . R*=0.039 0.03F " R*=0.521
0.02 1 1 1 1 1 1 J 002 1 1 1 1 1 1 J
25 30 35 40 45 50 55 60 25 30 35 40 45 50 55 60
009 34 ise st VT IX (B R X)) 009 4¥Rici s (Y 7 X))
— 0.08f L] 0.08|- .
= n
5 007F 0.07}
< 0.06f . 0.06|
i .
g 005 ® 005 =
EEi:j 0.04 - = " 0.04 [
o 03f - bl R=0.601 0.03} I R?=0.520
002 1 1 1 1 1 1 J 0.02 L_m 1 ! 1 1 1 J
25 30 35 40 45 50 55 60 25 30 35 40 45 50 55 60
0.24r S*TIEEHE (G TCHIHLIX) 0.24 6" 45 HE (T TCMIBEX)
< 020F 0.20f -
= |
¥ o6} 0.16F
I L L
w012 . 0.12
I8 0.08f . 0.08
g 2, 2
0.04L = - R=0.715 0.04L . = R=0.722
[ | 1 | ] 1 1 1 1 J 1 1 1 1 1 1 J
25 30 35 40 45 50 55 60 25 30 35 40 45 50 55 60
K/ (m/s) KRG/ (m/s)

5 7K R T R R 18 1 O R

Fig.5 The corresponding relationship between total suspended solids of water column and wind speed
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Fig.6 Distribution characteristics of nutrients at different sites
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