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Fig. 1 Variations of the simulated and observed surface wind speed(a) and air temperature(b)

at Lake Ngoring station on 23 July 2010
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Fig. 2 Surface wind field(a, unit; m + s~') and lake-breeze circulation along 97. 723°E in the north

shore of Lake Ngoring (b) simulated in Case 2 experiment at 14:00 on 23 July 2010.

Shaded areas in (a) mean Lake Gyaring(left) and Lake Ngoring (right)
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Fig. 3 Diurnal changes of sensible heat flux (a) and latent heat flux (b) along 97. 723 °E

in Case2 experiment. Unit; W « m %,

Shaded area means Lake Ngoring
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Fig. 4 The zonal distributions of sensible heat flux (a) and latent heat flux (b) along

97.723°E in three experiments at 14:00 on 23 July 2010

4a), Rouse et al"*" , ,
SR , ) , Casel 2 100 m
s 3 000 m;
o , s 10 m o
besd, 4.2.4 2 m
s Case2
C 4b), , 11:00—20.00
4.2.3 ( 5a), Casel Case3
7 23 14.00, Case2 ,
2 400 m s s 100 m, Casel, Case2  Case3
, ; 20, 21 22 °C,
, 02:00 500 m, s
200 m ( )6 ) ,

, Case3

b

24:00 —— =
_— 10
00 i :”‘”ﬂ
20:00 - m"\‘,’,'”r
i
16:00 I - =g =
. = 8 S
E‘; . Pt T g A D m
e ]2'00_,_,_,_1:» JJL‘ 12— — E oo
= —————10 i0 1o

w0 =

—
£

L] {
=

00:00 . L e
34.65" 34.80" 34.95"

5 Case2 97.723°E

35.10°

2 m

35.25'N

(a,

3465 3480°

:C) 2m (b,

34.95°

35.10°

g kgD

3525°N

Fig. 5 Diurnal changes of 2 m air temperature (a, unit; ‘C) and 2 m specific humidity (b, unit; g« kg™")

along 97. 723°E in Case2 experiment, Shaded area means Lake Ngoring
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Numerical Simulation of Impact of Ecological Environment Change
on Lake Effect in the Source Region of the Yellow River

LI Zhao-guo' ?, LU Shi-hua', AO Yin-huan', WEN Xiao-hang®
(1. Key Laboratory of Land Surface Process and Climate Change in Cold and Arid Regions . Cold and Arid Regions Environmental
and Engineering Research Institute . Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. College of Global Change and Earth System Science, Beijing Normal University . Beijing 100875, China)

Abstract: A three-dimensional mesoscale atmospheric model WRF is used to examine the characteristic
of lake effect over Lake Ngoring in the upper reach of the Yellow River and the influence of terrestrial envi-
ronment change on the lake effect. Three groups of experiments have been simulated which include envi-
ronmental improvement, status quo, degradation. The main results show: (1) From noon to nightfall in
sunny summer, there is a clear lake-breeze circulation in LLake Ngoring; both sensible heat flux and latent
heat flux are small over the lake in daytime, moreover, there is a strong cold (warm) lake effect over Lake
Ngoring region in daytime (nighttime) ; the specific humidity over lake is larger than that over land in sur-
face layer, but there is converse above it; the water vapor wall and high value areas of sensible flux can be
found on land along the lake under the influence of lake breezes. (2) Environment degradation results in an
enhanced lake-breeze circulation and higher water vapor wall. In addition, the difference of the boundary
layer height increases between land and lake; for the different surface characteristics, the changes of sensi-
ble heat and latent heat fluxes over land are much more than that over the lake. (3) Environment changes
impact on the distributions of air temperature and specific humidity in the bottom and top of the boundary
layer through the underlying surface and the lake breeze, respectively, as a result, there is a reverse trend

in different heights.

Key words: Lake effect; Lake-breeze circulation; WRF model; Lake Ngoring



