W45 % 12 M A % Vol. 45 No. 12
2019412 A METEOROLOGICAL MONTHLY December 2019

FR LA 55,2019, RIWHEIE TR B 43 PR AE I 8 KoR BR W) 25 0% f B0 45 2R 40 A P g AR JH L) ], <% . 45(12) 1 1700-
1709. Wang R,Huang Q, Yue P,et al,2019. Effect of large eddy vertical resolution on analysis of entrainment and tracer vertical
transport simulation[ J |. Meteor Mon,45(12) :1700-1709(in Chinese).

ARRARANEEDRRERS A TENER
RREMERTREER"

B K O E P Zs
LEAEATHHR DAL E 2 H 730020
2EMAEASHEFRETEAREMKAHELLBE,ZH 730000
3HEARATRALAESYAETRAREMIAREALLE, 2 H 730020
AP E ARG SRR AR KA LS AT 830002

IR OE o I T SO AU I ek A A W R B A T B AR [ RLE i I 0 I 2 R B T L R S L W TR T
BT PERAERBIEE R M ER . 45 R R0 3 E 7 1) b RO I % & A5 A o ik 5 O, /D RUBE i R 8 2 i) e 4 )2 A X
T T e A 2 R B L e 4 i B ARG AR b 57 3 B 5 1) i IR ROBE R /N, YR A PR O 50 m B, R B )R B, BT
WM TR B 2 BB K 4> PE o 10,20 1 30 m I, Je 35 J2 4% 55 15 3 70 0 3 A7 T F01 7 B 0 R 2 40 A B 3 3
FiA s T By 1) i i ROBE X 7 R ) 0 AL d i BE S R R T R BRI A R A3 AR A — B AE A . 2 RO BE T R A & L A
SR AR R TR v R R BRI AR . R T R R F AR a0 AR S AL 7 AR Y MR B T SR B ) A JR) A, DA Oy 5
AR A 30 m MY TE B4 HEoR  BE AR BT o0 1S e 36 2 - 3 25 A R AE L SRE AU e 35 )2 i U RS A0 0 A R O BB Y
EEN

R ol B TR B R L B R Y E L

FE 4SS p435,P421 XEAARERD: A DOI: 10.7519/j. issn. 1000-0526. 2019. 12. 007

Effect of Large Eddy Vertical Resolution on Analysis of Entrainment

and Tracer Vertical Transport Simulation

WANG Rong' HUANG Qian* YUE Ping® WANG Minzhong'
1 Gansu Weather Modification Office, Lanzhou 730020
2 Key Laboratory for Semi-Arid Climate Change of Ministry Education, College of Atmospheric Sciences,
Lanzhou University, Lanzhou 730000
3 Key Laboratory of Arid Climate Change and Reducing Disaster of Gansu Province, Institute of Arid Meteorology,
CMA, Lanzhou 730020
4 Institute of Desert Meteorology, CMA, Urumgi 830002

Abstract: The effects of different scales of turbulent vortices in vertical direction on entrainment process
and vertical transmission of tracers were studied, and the role of model vertical resolution in the analysis of

simulation results was clarified by using field dense observation data in Dunhuang and large eddy model
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(LEM). The results showed that, in the vertical direction, the small-scale turbulence contributes more to
the entrainment, and when small-scale turbulences are more, the clamping layer is even warmer. How-
ever, the thickness, strength and wind speed of the clamping layer are less affected by the scale of vertical
direction turbulent vortices. Over the upper part of the entrainment layer, there are more updrafts and
downdrafts with stronger intensities in the 50 m vertical resolution test. The distributions of vertical veloci-
ties, potential temperature and tracer concentration at different heights of the clamping layer are similar in
the 10 m, 20 m and 30 m vertical resolution tests. In addition, the scales of vertical turbulent vortices af-
fect the tracer vertical transport height slighty, but has a certain effect on the spatial distribution of tracer.
When the large-scale turbulences are more and stronger, they are more favorable for the vertical transmis-
sions of high-concentration tracers. Considering the noise generated in the simulation process and the lon-
ger computing time during the high resolution simulations, we use the 30 m grid spacing as LEM vertical
resolution in simulating, which is an ideal choice. In such a case, the model can simulate not only the aver-

age structure of the entrainment layer, but also the very fine turbulence distribution in the clamping layer.

Key words: large eddy simulation, model vertical resolution, entrainment, tracer vertical transport
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