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Abstract Using a Large Eddy Model (LEM) and observed data from Dunhuang meteorological station during the
intensive period of a land—atmosphere interaction field experiment over the arid region of Northwest China, a series of

sensitivity experiments were performed to investigate the effects of the surface heat flux and wind shear on the strength
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and organization of boundary layer convection, as well as the growth of the Convective Boundary Layer (CBL). The

results show that increases of surface heat flux with constant wind shear will give rise to a thicker and warmer CBL,

stronger convection, and larger thermal eddies due to intense surface turbulence transporting more energy to the upper

layer. On the other hand, increases of wind shear with constant surface heat flux lead to a thicker and warmer CBL

because of the entrainment of warm air from the inversion layer to the mixed layer, while the boundary layer convection

becomes weaker with broken thermal eddies. To investigate the quantitative linkage of surface heat flux and wind shear

with the tracer uplift rate and transport height, a passive tracer with a constant value of 100 was added at all model levels

below 100 m in all simulations. The least square analysis reveals that the tracer uplift rate increases linearly with the

surface heat flux when wind shear is less than 10.5X 107 s, owing to the enhancement of the downward transport of

higher momentum. However, the tracer uplift rate decreases with increasing wind shear when the surface heat flux is less

than 462.5 W m 2 because of the weakened convection. The passive tracer in the model is also shown to be transported to

the higher altitude with increasing surface heat flux and under constant wind shear. However, under a constant surface

heat flux, the tracer transport height increases with increasing wind shear only when the shear is above a certain threshold,

and this threshold depends on the magnitude of surface heat fluxes.
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Fig. 8 Curves of least square fitting to the mean transmission heights (%) of tracer transport and surface heat fluxes at 1300 BT. The x-axis represents S/Sco,

black crosses represent the simulation results from different experiments

N TR AT 0.5 F5hRuE g K1
I, R BRI S R KU AR (8 KT
JEH KA K FARER I TP RIS, RER)
FHO T 50 s 3 B DDA OB RS . T 43
VEREE], WO R AGE R, R T IE  b
RS T B, 1 A i,
FRDVAE M Je AR, AL FEL CBL MR,
SERIK T CBL (R, PR g4 B bE# CBL (1)
30 LT F R B B . O T R M e A
K, TR BRI P e 2515 B KA 1 D
PN S e T P Nt e e RS I

E‘Jﬁﬁkﬂ’?ﬁﬁ%ffﬁ?ﬂﬁ@ 13 PR,
10 iR, RGBT, A3 B
)xiﬁdli% TR 2 DAL 17 s 30 2 (K 5 RO, 13
TR B (B 10 s, Pl & 04 1k
¥ CO HURIGH B 0.1 1), BRI KP) A2 E th
BOK, ERER SR TS5 KA LU B 5 102
g 390 i AT K ) J5E T A AN R T T S 2 A
B H RIS IR G, PRI i 3 Pl R A
/NI, BRI g 7 &4, fHE CBL
(K1 FEIIR AN o B R R PGB B, T TR RN
SREEHE R, RERMEE MY SR, BER



41 TR T FHRRR 7R ERIAA TR a5 0 (1 K B 5T

No.4 WANG Rong et al. Study of a Large Eddy Simulation of the Effects of Boundary Layer Convection Tracer Uplift ... 743

3000 [

HIH ¢(=0.2 +

H/H y=0.3

+

HIH 0.5
2500 mir=0.6 *

HIH ¢=0.7 +

H/H ¢y=0.9

HIH ¢y=1.0 "
2000 _

hyy/m

1500

1000 —
++

500

0.0

SISco

9 BN ES 13 WRER KPR AT R R 2 . BEAR b2 ABIARBOR (RGN bk s MDA (K 558, A e Ak

L b Hop B AR AL B R0 A RSO 45 2

Fig. 9 Least-squares fit of curves to the mean heights of tracer transport and wind shears at 1300 BT. The abscissa represents the increased (or decreased)
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