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Changes in seasonal characteristics of wind and wave in different regions of Lake Taihu
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Abstract; To understand the spatial and temporal distribution of wind and wave in Lake Taihu, wave observatory was set up in the
center of lake. It was found that SWAN model could simulate the waves well in Lake Taihu by using the wave data recorded. Based
on the calibrated model, waves of different seasons in Lake Taihu were simulated under the natural wind conditions in 2013. The
results showed that due to shoreline, topography and islands, waves in the large Taihu water always showed the strongest with the
mean significant wave height of 0.523 m, while waves in east Lake Taihu were the smallest with the mean significant wave height of
0.305 m. The values of mean significant wave height were higher in spring and summer than in autumn and winter because of sea-
sonal changes. Wave energy in Lake Taihu was driven mainly by wind, leading to the significant wave height increased with wind
speed. A significant positive correlation was found between significant wave height and wind speed. The wind direction affected
growth and extinction of waves with changing the length of wind fetch. Under the easterly wind, waves in western lake was greater
than that in eastern lake; while under northerly wind in winter, waves in southern lake was greater than that in northern lake.
Meanwhile, the spatial and temporal distribution of waves was one of the major reasons to form a different spatial distribution of wa-

ter quality, sediment and aquatic macrophytes in Lake Taihu.
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Fig.1 Sketch of observation stations and nine regions in Lake Taihu
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Tab.1 Analysis of wind direction in 2013 recorded by meteorological station in center of Lake Taihu

in 2013 recorded by meteorological station

in center of Lake Taihu

o 0° ~90° 90° ~ 180° 180° ~270° 270° ~360°
7
LR AL el IR AL el H LR AL el H LR B (7]
B 991 22.48% 2306 52.30% 477 10.82% 635 14.40%
kS 764 17.59% 2446 56.32% 648 14.92% 485 11.17%
*hZ= 1415 32.48% 1239 28.44% 437 10.03% 1265 29.04%
= 925 21.39% 1266 29.28% 547 12.65% 1586 36.68%
%2 2013 AE A0S0 SR KGR g e 1125 R
Tab.2 Analysis of wind level in 2013 recorded by meteorological station in center of Lake Taihu

TR EA S R/ (m/s) HBLR S il

0 o 0~0.2 10 0.06%

1 B 0.3~1.5 1251 7.46%

2 B 1.6~3.3 4485 26.75%

3 R 3.4~5.4 5344 31.87%

4 FIRL 5.5~7.9 4060 24.21%

5 HMA 8.0~10.7 1412 8.42%

6 3 X 10.8~13.8 193 1.15%

7 PN 13.9~17.1 12 0.07%

ST WG KU B ZE T, KA A AR BIE R TR & 2. SWAN BB 25 SR 3 W] . 2013 4F
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SRR B PO A R T YB3 0) 0.433,0.444,0.418 F1 0.343 m. 2% W] XA 800 s E W 0 i 5
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R R 5351 R :0.424 10,419 ,0.416 FiT0.329 m. RUHE B BOR I RUR X FP =15 2840 (1) EZ H R St Hrsh
SRR R R w5 R A B A G (r=0.47, P<0.01) |, BV %500 & 5 X Y 2235 78 1k — B, KUk
R, A Rkl T A A, IR Y AT Rk A e A A 2 A A th nT B KU 2 Y A R A
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Tab.3 Monthly maximum significant wave height in 2013 in different regions of Lake Taihu

-1 PN (2 S pig| 2111 HW PEIRNTR AR R SRR

2013 - 01 0.403 0.330 0.303 0.275 0.314 0.331 0.363 0.242 0.325
2013 -02 0.509 0.451 0.405 0.344 0.364 0.483 0.440 0.309 0.377
2013 -03 0.513 0.425 0.391 0.320 0.367 0.397 0.446 0.303 0.381
2013 - 04 0.564 0.474 0.429 0.377 0.418 0.444 0.490 0.324 0.452
2013 -05 0.618 0.505 0.442 0.392 0.413 0.502 0.511 0.340 0.440
2013 -06 0.591 0.572 0.495 0.435 0.461 0.570 0.531 0.370 0.478
2013 - 07 0.551 0.495 0.415 0.371 0.393 0.492 0.464 0.326 0.407
2013 - 08 0.488 0.454 0.384 0.351 0.351 0.456 0.430 0.293 0.373
2013 -09 0.457 0.386 0.344 0.312 0.345 0.359 0.414 0.273 0.362
2013 -10 0.531 0.449 0.401 0.356 0.389 0.419 0.461 0.312 0.405
2013 - 11 0.652 0.520 0.474 0.428 0.456 0.445 0.509 0.350 0.480
2013 - 12 0.394 0.355 0.284 0.258 0.268 0.331 0.294 0.217 0.285
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T RUTR 8K 22 J8 SRR R 7K 30 7 £ A R R AR T UL/ B A LB R A , S DT R 1) 2 AR AL T R
B FREE 5 [RIHT, UK A BB SO mT DA AR BVE YR PR T, W3 [RI A AE 4 AE AR L.

3 &it

1) #id 2014 4E8 H 14 H 610 =8 A 17 H 540 J2IA %500 5 SH0A 8500 = e &2 B0, HAR b a3
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Fig.5 Seasonal distribution of significant wave height in Lake Taihu under different wind directions in 2013
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