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Abstract: As the major synoptic system cold air events influence the water vapor and heat exchanges between lake and atmosphere
by changing the meteorological conditions of air masses over the lake. Then biophysical and biogeochemical cycles in the lake eco—
system would be moderated by cold air passage. Based on dataset of the Taihu Eddy Flux Network observed during the five cool sea—
sons (2012-2017) the effects of different cold air events ( cold wave severe cold air events and strong cold air events) on latent
and sensible heat fluxes were quantified on the large subtropical shallow Lake Taihu. The results showed that cold wave severe
cold air events and strong cold air events totally happened 4 11 and 33 times and lasted for 14 31 and 78 days respectively.
The sensible and latent heat exchanges between lake and atmosphere were accelerated significantly by the passage of cold air. The
sensible heat flux increased by 10.3 6.0 and 4.3 times during cold wave severe cold air events and strong cold air events respec—

tively. The latent heat flux was increased by 4.0 2.1 and 2.7 times respectively. Although cold air passage only occupied 16.4%
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of entire cool season the cold air events contributed 34.9% and 51.7% of the total latent and sensible heat fluxes respectively.
Moreover the strong cold air events were the biggest contributor. During cold air events the temperature gradient between the air
and water is the most significant factor governing the sensible heat exchange rate. While the latent heat flux is mostly dominated by
wind speed. Compared to deep lakes shallow lakes response faster to cold air activities. Therefore the latent and sensible heat flu—
xes of shallow lakes increase much more especially during cold waves.

Keywords: Lake Taihu; latent heat flux; sensible heat flux; cold air events; controlling factors
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Tab.3 The average values of meteorological elements latent heat and sensible fluxes
in the cool seasons from 2012 to 2017

2012-2013 2013-2014 2014-2015 2015-2016 2016-2017
T,/°C 7.5 8.6 8.5 8.4 9.0

e, /kPa 0.80 0.81 0.80 0.85 0.90
u/(mls) 4.68 4.52 4.48 4.50 4.46
P/kPa 102.2 102.3 102.4 102.5 102.4

L /(W/m?) 308.8 305.1 309.8 315.3 314.9
+/(W/m?) 355.9 361.2 361.6 361.1 364.7

L /(W /m?) 104.7 116.5 112.2 105.2 110.7

+ H{(W/m?) 12.3 12.6 11.1 10.1 10.6
R,,/( W /m?) 45.3 47.7 49.3 49.3 50.3
H/(W/m?) 8.6 6.5 6.4 8.5 7.3
LE/( W /m?) 27.2 28.0 29.4 36.7 28.7
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Fig.4 Time series of daily mean ( black line) and half-hour mean ( gray line) of latent heat and
sensible heat fluxes in cool seasons from 2012 to 2017( a: latent heat flux; b: sensible heat flux;

The meanings of SI S2 and S3 are as same as the description in Fig.2)
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Tab.4 Frequencies and durations of different cold air events in the cool seasons from 2012 to 2017

2012-2013 2013-2014 2014-2015 2015-2016 2016-2017
151 151 151 152 151
15 7 9 10 7
39 18 21 29 17
26% 12% 14% 19% 11%
0 0 2 1
0 0 3 8 3
5 2 1 1 2
14 6 4 3 4
10 5 7 7 4
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Tab.5 Meteorological elements and radiation components of different cold air events and no-cold days
T,/C 6.9+4.5 6.324.7 7.8+4.7 8.6+4.6
e, /kPa 0.79+0.42 0.69+0.31 0.73+0.36 0.85+0.34
RH/% 72.7+20.3 67.9+13.9 65.9+£17.3 73.8+16.2
u/(m/s) 7.7£2.7 6.0£2.5 5.6£1.8 4.2+£2.3
P/kPa 102.5+0.6 102.5+0.7 102.5+0.5 102.3+0.6
L ( W/m?) 313.6+51.4 299.3+42.3 299.6+53.7 312.4+41.5
1 /( W/m?) 365.2+16.2 355.7+18.5 357.6+46.3 361.0£21.4
(W/m ) 81.8+71.2 117.1+69.4 107.3+71.4 111.1+193.0
L H(W/m?) 9.4+8.9 13.3+8.8 11.7+£8.4 11.2+18.9
R“/( W/m?) 20.8+29.6 47.3+37.8 37.6+41.1 50.3+166.9
6
N N H 44.4.25.9.18.8 4.3 W/m’.
10
(93.9 W/m®)
63
Tab.6 Latent heat and sensible heat fluxes of different cold air events and no-cold days
HI(W/m?) 44.4 25.9 18.8 43
LE/( W /m?) 93.9 49.7 64.1 23.4
14 31 79 632
/% 1.9 4.1 10.4 83.6
Hx /(W/m?) Y 621.6 802.9 1485.2 2717.6
LEx /(W/m?) Y 1314.6 1540.7 5063.9 14788.8
H 1% 11.0 14.3 26.4 48.3
LE 1% 5.8 6.8 22.3 65.1

1) H( LE) x

84400( 60 s/minx60 min/hx24 h/d) .
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Tab.7 The correlation coefficients between sensible heat
latent heat fluxes and meteorological elements ( 83%)
during three kinds of cold air events (7%) ( 5).
19 4245 3
H~u 0.46 0.58 0.46 ’
H~(T,-T,) 0.70 0.75 0.73
LE~u 0.61 0.63 0.53
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4649
* P<0.01 '
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Tab.8 The responses of latent heat and sensible heat fluxes to cold air events in different researched lakes

/
1.9 m 2012-2017 48
2.7 5.5
2338 km?” (11 =3 ) 124
Ross Barnett 6 m 2007-9-1- 16
Reservoir 3.3 km? 2008-1-31 38 27 73 2
Ross Barnett 6 m 2008-2009 67
2.1 5.4 25
Reservoir 3.3 km? (10-3 ) 115
Ross Barnett 6 m 2007-2008 52
4 16. 4
Reservoir 3.3 km? (9-3 ) 124 3 6-0 3
) 17 m 2011-2012 1
Lake Ngoring 610 km? (6-11 ) 4 2.0 4.5 53
) 19 m 2007-04-22—- 2
Manso Reservoir 47 km? 0520 3 2.8 7.4 16
1 iara hydroelectric 32 2010-04-28— 1
tumbiara hy %oe ectric m ) 010-04-28 30 30 s4
reservoir 778 km* 06-15 2
Ttumbiara hydroelectric 32 m 2010-05-06~— 5
reservoir 778 km? 06-15 14 1.16 177 48
4
2012-2017 5 N
1) 2012-2017 48 N
4,11, 33 ) ( N 14.31. 78 ).
5 8 15%.
2) .
10.3.6.0 4.3 4.0.2.1 2.7
3) .
16.4% 349% 51.7%.
5
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