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Abstract Meteorological conditions are critical in the transport and final fate of air pollutants. In this paper,
meteorological data simulated by three different planetary boundary layer (PBL) schemes in the Weather Research and
Forecasting (WRF) model for the period January 27-February 2, 2005, were used to drive the Community Multi-scale Air
Quality (CMAQ) model. The results show that discrepancies in the turbulent closure method employed by the various
PBL schemes in the WRF cause a significant impact on the wind and the temperature fields in the PBL and lead to
differences in pollutant concentrations simulated by the CMAQ model. Compared with monitored pollutant concentration,
the CMAQ model has been determined as suitable for obtaining high spatial and temporal resolution pollutant
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characteristics in complex terrain areas. In addition, the results of WRF simulation with the Asymmetric Convective
Model version 2 (ACM2) PBL scheme coupled with CMAQ yields more reasonable results than those of other two

schemes. The local and non-local combined ACM2 scheme represents actual meteorological conditions more accurately

due to its reasonable turbulence transport mechanism. Thus, usage of the same vertical turbulent mixing scheme in a

coupled meteorological and air quality model would be advantageous. This tight coupling would improve mass

conservation because air density and pollutants mix in the same manner, eliminating the risk of accruing mass error in

mixing ratios of trace species in air mass.

Keywords CMAQ, PBL, Parameterization, High resolution, Complex terrain
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Fig. 1 Distributions of atmospheric environment quality monitoring sites in Xigu District of Lanzhou City
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Fig. 2 Spatial distributions of geopotential height (solid line, units: dagpm) and temperature (dashed line, units: °C) at 500 hPa during the experiment period:

(a) 2000 BT (Beijing time) 27 Jan 2005; (b) 2000 BT 28 Jan 2005
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Fig. 3 Correlativity between simulated (a) SO, and (b) NO, concentration with three schemes and observed concentration
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Table 2 Comparisons of the observed SO, and NO,
concentration with the simulations from three schemes

(units: mg/m3)

W SO, K JE NO, K%

sifr WEIIME YSU MYT ACM2 WHl{E YSU MYJ ACM2

1 0.149 0.221 0.227 0.175 0.072 0.089 0.090 0.079
2 0.127 0.147 0.154 0.115 0.056 0.065 0.066 0.053
3 0.133  0.194 0.217 0.143  0.059 0.067 0.068 0.053
4 0.164 0.230 0.211 0.179 0.070 0.069 0.077 0.060
5 0.125 0.141 0.129 0.118 0.060 0.057 0.058 0.051
6 0.170  0.159 0.164 0.151 0.058 0.062 0.069 0.059
7 0.172 0.171 0.166 0.143  0.066 0.064 0.069 0.057
8 0.197 0.289 0.316 0.248 0.066 0.077 0.081 0.065
9 0.153 0.152 0.153 0.122 0.062 0.066 0.068 0.059

10 0.121 0.108 0.117 0.103 0.042 0.049 0.057 0.051
11 0.119 0.089 0.110 0.078 0.040 0.042 0.051 0.039
12 0.127 0.073 0.087 0.068 0.040 0.034 0.045 0.032
SP¥IME 0146 0.165 0.171 0.137  0.058 0.062 0.067 0.055
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Monitoring site
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Table 3 Temporal variations of the simulated daily avera-

ged SO, and NO,; concentration with three schemes and the

T3 NO, BHAUIA FE A% 1 — A B ZE A
43 AEFHRAERA SR E Tk

LT AR T LA R B ) AR Ak B v
SERNER 3 M 5 s, w] WA 7 R RERAUL
YeWIBE N R AR AR AL 27 HVs Wi, 28+ 29
H RIS SR FE R, 30 H Y5 ik i S 1T
e R S BN 75 R (SO, F1 NOy) 1 H
30, 31 H RS, (RBLLL RS Sk B 212 19
.

5 YU E I I ) AR Ak IR R R SR R S

observations
I ) WE (mgm™)
eS| CH-HD e YSU MYJ ACM2
SO, 01-27 0.185 0.24 0.27 0.237
01-28 0.119 0.102  0.099 0.094
01-29 0.113 0.09 0.082 0.079
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01-31 0.137 0.21 0.21 0.155
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