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Abstract: In order to quantitatively analyze the influence of lake on the intensity and properties of precipi-

tation, this paper designes the control experiment and the sensitivity experiment of lake land-surface,
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based on the mesoscale numerical model of WRF3. § version and the NCEP/NCAR FNL 1°X1° analysis da-
ta with time interval of 6 h. The high value center of heavy precipitation near Poyang Lake from 14 to 15
June 2011 is analyzed. The results show that the surface of Poyang Lake is a “cold source” during the day,
which has obvious “cooling” regulation effect on the horizontal range of 100 km and the vertical range of
800 m. This weakening of thermal conditions affects the intensity and durability of the vertical upward mo-
tion in the middle and lower troposphere, resulting in reduced precipi-tation intensity and shorter precipita-
tion duration, which ultimately reduces about 10% of accumulated rainfall near the lake. The underlying
surface of Poyang Lake can only improve the saturation degree (relative humidity) of atmospheric water
vapor in the boundary layer, but “reduce” the absolute content of water vapor (specific humidity), which
is one of the reasons why the sensitivity experiment rather than control experiment precipitation center has
greater strength and a wider range of heavy precipitation after lake land-surface. The lower surface of the
lake water body results from reducing the atmospheric temperature and absolute humidity of the boundary
layer so that the atmosphere has a weaker convection effective potential energy than sensitivity experi-
ment, and the lower atmosphere (1000—850 hPa) has a weaker convection instability. Sounding reflects
the control experiment near the formation has a shallow inverse temperature structure. It has a lower
CAPE than the lake terrestrial sensitivity experiment, and finally weakens the convection properties of the
control experiment precipitation. Generally speaking, the underlying surface of Poyang Lake changes the
temperature and absolute humidity of the boundary layer, thus changing the environmental conditions of
the lower atmosphere, and affecting the temperature and humidity conditions of the initial uplift gas block,
delaying and weakening the duration and intensity of vertical motion, weakening the convection in the
lower layer near the lake, and having a 45% inhibition rate on atmospheric heating, ultimately reducing
the intensity and range of precipitation.
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Fig.1 (a) Accumulated precipitation from 16.:00 BT 14 to 12:00 BT 15 (unit: mm),

(b) 850 hPa wind (unit: m * s~ '), water vapor flux (colored, unit; g+ cm '« hPa ' «s ')

and 500 hPa geopotential height (red line, unit: dagpm) at 14.:00 BT 14, (¢) hourly precipitation

(column chart, corresponding to left scale) and accumulated precipitation evolution

(line chart, right scale) at Raohelianyu Station of Poyang County from 21:00 BT 14 to 12.:00 BT 15,

(d) comprehensive mesoscale analysis at 20:00 BT 14 (Sun et al, 2015),

(e) simulated dynamics of low pressure and ground convergence line 2 in northern Jiangxi Province

from 17.:00 BT 14 to 14.:00 BT 15 (Sun et al, 2015) June 2011
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Fig. 2 (a) Model nested area and terrain height, (b) Poyang Lake location (shaded) ,
(c, d) distribution of land use category in (¢) HL experiment and (d) NL experiment
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Table 1 Hourly evolution of ASHF and ALHF in the

underlying surface of Poyang Lake in area A (unit: 100%)

it /BT ASHF ALHF
10 —0.33 —0.25
11 —0.34 —0.26
12 —0.33 —0.29
13 —0.33 —0.30
14 —0.34 —0.29
15 —0.19 —0.33
16 —0.45 —0.32
17 —0.37 —0.29
18 —0.40 —0.29
19 —0.21
20 — —0.35
21 — —0.22
22 — —0.31
VE R G R G R SR
Attention: “—” means downward heat {lux (Lake absorbs heat from the

atmosphere).
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Fig. 4

(a, b) The average sensible heat flux (colored), and average 10 m wind speed (contour, unit; m+s ') 6 h

before precipitation, (¢, d) 2 m temperature 6 h before precipitation, (e) differences between average temperature
(contour, unit; C) and humidity (colored) 6 h before precipitation in HLL and NL experiments changing with time along
28. 9°N vertical profile, (f) average 2 m temperature in area A changing with time from 02:00 BT 14 to 02:00 BT 15,
(g, h) average vertical velocity in area A changing with time from 10:00 BT 14 to 00:00 BT 15, (i) average hourly rainfall
in area A accumulated rainfall from 16:00 BT 14 to 12.00 BT 15 June 2011
(a, ¢, g) HL experiment, (b, d, h) NL experiment
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Table 2 The hourly evolution of the average Af,.
(difference between 1000 hPa and 850 hPa) in the area
A of the HL experiment and the NL experiment (unit; K)
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