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Introduction

® Air pollution is getting severer at Taihu lake and surrounding area
in recent years. Several studies have analyzed pollutant sources
otential impacts,however, few studie has focused on transfer
and diffusion.

® This work adopted WRF/Lake model to simulate the impacts of
local circulation around Taihu lake and surrounding area on
transfer and diffusion.



Data and method
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Figure 1. Distribution of observation station




Table 1. Summary of automatic meteorological station

RE HE
U542 Vaj=tiva=1 SLAE MM E (M)
(°E) (°N)

M3903 TN K ) 120. 44 31. 44 X@E. KR, XK, PSR, BE 10
M3907 FINASHE B 120. 11 31. 23 X@E. MR, BEXK. ISR 10
M3908 FINE SR 120. 46 31. 22 X@E. MR, XK. ISR 10
M3911 TN X SEATE 120. 33 31. 33 X@. XiR. BEX. HISE 10
M3912 FINAEAHFFFLL 120. 17 31. 14 X@. MR, BEX. HISR 10
M3921 GATMESNEEY:S 120. 47 30. 98 Y@, MR, XK. ISR 10
M3848 TR HRARIOR 120. 23 31. 42 XY@, MR, K. ISR 3. 4
M3850 THHS R 120. 3 31. 57 X@E. XiR. BEX. ISR 10. 4
M3851 B PR 120. 27 31. 57 X@E. MR, XK. ISR 10. 4
M3852 THmSUhs 120. 13 31. 47 XE. XiR. XK. ISR 13. 4
M3854 THm&H 120. 23 31. 55 X@. MR, BEX, BISR 10. 4
M3855 THmES 120. 28 31. 62 Y@, MR, XK. ISR 10. 4
58346 = 119. 81 31. 36 NX@. MR, X, 958, BE 10
K5001 SN 120. 25 30. 93 X@E. MR, FEXK. SEISE 10
K5002 SN < EE) 120. 1 30. 97 K@, XiR. XK. ISR 10
K5027 SN 119. 92 31. 17 X@E. MR, BEXK. EYSE 10
K5060 SN 120. 03 30. 95 X@E. MR, K. 58 10
58443 ST 119. 88 30. 98 Y@, MR, BFEK. EHSR. BE 10
58450 SN 120. 05 30. 87 X@E. XR. BEX, SEHSE. BE 10
BFG KRR 120. 22 31. 40 X@. MR, BEX, BISE. BROHE. HAES 10
DPK ASHTBE 119. 92 31. 26 X@. MR, BEX, ISR, BROSE. HAES 10
MLW AALE 120. 40 31. 17 X@E. MR, BEX, EISE. BRESE. wAES 10

DS NBRFIRENG 120. 43 31. 08 XE. PR, EK. FYSE. BHEOE. MmEg 10




WRF Domain
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Figure 2. Underlying surface molds




Land surface process model programs in WRF model

® (1) The default NOAH land surface process model program in WRF
model;

) CLM4.0 deep lake model program coupled in WRFV3.5.1;

(3) WRF/Lake model that shallow lake model program CLM4-LISSS
coupling WRF/NOAH;

® Casel.Using actual underlying surface data;

= Case2.Replacing Taihu Lake by suburb.



Results and discussion

Air Temperature at 2m(K)
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Figure 3. Comparison between observed and modeled air temperature at 2m
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Figure 4. Comparison between observed and modeled wind speed at 10m




Table 2. The RMSE of air temperature at 2m

rmpein WL (o

WRF-Default
WRF/Lake 1.1

Table 3. The RMSE of wind speed at 10m

Wind speed at 10m m RMSE (m-s?)

WRF-Default

Average WRFV3.5.1 1.5

WRF/Lake 0.9
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Figure 5. Surface horizontal velocity (m-s)
and temperature(K) modeled by WRF/Lake
t 11:00, 08/30/2012

Figure 6. Surface horizontal velocity (m-s)
and temperature(K) modeled by WRF/Lake at
13:00, 08/30/2012
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Figure 7. Surface horizontal velocity (m-s) Figure 8. Surface horizontal velocity (m-s™)
and temperature(K) modeled by WRF/Lake and temperature(K) modeled by WRF/Lake

t 15:00, 08/30/2012 at 17:00, 08/30/2012




Local Time 11:00
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Figure 9. Overlay of vertical velocity (m-s*) and vapor-liquid ratio
(g-kg™) at 11:00, 08/30/2012. Comparison between casel (top) and
case 2 (bottom).
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Figure 10. Overlay of vertical velocity (m-s™) and vapor-liquid ratio (g-kg™)
at 13:00, 08/30/2012. Comparison between casel (top) and case 2 (bottom).
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Figure 11. Overlay of vertical velocity (m's™) and vapor-liquid ratio (g-kg™?)
at 15:00, 08/30/2012. Comparison between casel (top) and case 2 (bottom).



Local Time 17:00
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Figure 12. Overlay of vertical velocity (m-st) and vapor-liquid ratio (g-kg?)
at 17:00, 08/30/2012. Comparison between casel (top) and case 2 (bottom).



TKE at 2012—-08—-30—11:00
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Figure 13. Turbulence kinetic energy (m?-s?) at 11:00, 08/30/2012.
Comparison between case 1 (top) and case 2 (bottom)



TKE at 2012—-08—-30—13:00
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Figure 14. Turbulence kinetic energy (m?2-s?) at 13:00, 08/30/2012.
Comparison between case 1 (top) and case 2 (bottom)



TKE at 2012—-08—-—30—15:00
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Figure 15. Turbulence kinetic energy (m?-s2) at 15:00, 08/30/2012.
Comparison between case 1 (top) and case 2 (bottom)



TKE at 2012—-08—-30—17/:00
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Figure 16. Turbulence kinetic energy (m?-s2) at 17:00, 08/30/2012.
Comparison between case 1 (top) and case 2 (bottom)
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Next work

® Fxpand research area of Taihu lake, including more suburb area

®» |[ntegrate CMAQ model to analyze the effects of interaction of local
circulation on transfer and diffusion
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