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A Study on Application of Upper Air Data for AERMOD Model

in China with Multiple Geographic Time Zones

XU Junfei' BO Xin> WANG Gang' WU Chengzhi' SONG Huafeng’

( L. Trinity Consultants Hangzhou 310012 China; 2. The Appraisal Center for Environment and Engineering Ministry
of Environmental Protection Beijing 100012 China; 3. Zhonghai Environmental Technology Co. TLtd. Hangzhou 310012 China)

Abstract: Multiple geographic time zones span in China which includes east 5 to east 9 while the official time zone is east 8 as the

location of Beijing city. Regular upper air data are observed twice a day corresponding to 8 AM and 8 PM Beijing time both far away from

sunrise time. Therefore it is difficult to represent the true development of mixing boundary layer. In this study surface and upper air

meteorological data are used different scenarios by varying the longitude in the upper air data are set

three types of typical sources are

defined in AERMOD model and the variation of air pollutant concentration using regular twice a day upper air data vs sunrise time upper

air data are analyzed. The results show that when using twice a day upper air data the estimated convective mixing heights are higher and

the modeled air pollutant concentration are lower. It is recommended that hourly upper air data should be used in AERMOD model and the

sunrise option be enabled in AERMET to use the sunrise time upper air data.
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Table 1  Geographic time zones and sunrise in China
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1 1 4 1 7 1 10 1 o AERMET

75T 956 850 8102 8:53 METHOD UASELECT SUNRISE
90° 8:56 7:50 7:02 7:53
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135°  5:56 4150 402 4:53

UAWINDOW -1 +1

AERMOD AERMET .
2
- . 2.1
2017
°, WRF
AERMOD : AERMET
5
; AERMOD .
. AERMOD AERMOD
AERMET 11059 .
AEMRET  AERMOD
. 16216 .
2.2 AERMET
00 12 .  AERMET AERMET
. . : (1) AERMET

AERMET 00 ( 8 )



6 . AERMOD 61
:(2) 8 .
WRF 1 12 i (3) 20 0
;1 (4) AERMET Sunrise AERMET
AERMET Sunrise o
o 21 10 149
2.3 AERMOD 9 195 8
AERMOD o Sunrise
(1) 1 (2) UAWINDOWS -1 +1 N
(0 0):(3) . 8 .
AERMET 20 o UAWINDOWS
SUNRISE o
:(4) 1 .
1 km 100 m 1 ~ 5 km 3000 ~
—e— TS1
250 m 5 ~15 km 500 m o -
15 m.35 m.65 m
2000
2, 10 3
1500
30 AERMOD o
1000
2
500
Table 2 Source parameters
/ / 0 ()I7I8I9I10I11I12I13I14I15I16I17 18I19I20I21I22I
/m /m /K (m/s) (g/s)
PS1 15 2 298 2 1 1
PS2 35 3 318 5 10 Fig. 1 Annual average convective
PS3 65 3 328 6 20 mixing height of each scenario
3 TS1.TS2.TS3.TS4.TS5
TS6. TS7. TS8. TS9.
3.1 TS10
AERMET AERMET 4,
3.
N N 6 191.01% »
3 AERMET
Table 3 Selected soundings time point by AERMET for each scenario
TS1 TS2 TS3 TS4 TS5 TS6 TS7 TS8 TS9O TS10
10 21
9 149 216
8 195 149 21 365 365 365
7 149 21
6 195 149 21
5 195 149
4 195
20 365 365
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Table 4  Ratio of mixing height for each time zone %
TS6/TS1  TS7/TS2  TS8/TS3  TS9/TS4  TS10/TSS
AERMOD 12
6 185.32
7 191. 01 172. 82
8 189.88  178.88  146.37 N AERMET.AERMOD
9 144. 41 137. 60 149. 46 130. 67
10 100. 00 117.50 114.43 132.71 121. 10
11 89. 90 106. 46 106. 99 121. 94 115.90
12 91.19  103.30  103.73  116.51  112.76 (1) .
13 95. 05 102. 14 102. 84 113.07 110. 63 .
14 97.20 101. 63 102. 34 110. 77 109. 29 '
15 98.21 101. 46 102. 05 109. 26 108. 45 N N 8 20
16 98.57 101. 26 101. 87 108. 42 107. 64 o
17 98. 85 101. 16 101. 81 107. 57 106. 34 .
18 99. 01 100. 99 101. 87 105.76 100. 82
19 99. 10 101. 20 102. 22 98. 99 ( 2) AERMET
20 99. 42 101. 44 107. 50 N
21 99.95  104.22 . .
22 100. 00
97.42 106. 71 113.47 126. 49 125.24 191.01% -
(3) AERMOD
3.2 .
AERMOD . N 15% -
( TSI—TS5 ) (4) AERMOD
AERMOD AERMET Sunrise
( TS6—TS10 ) AERMOD .
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