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Classification of Synoptic Meteorological Conditions for the Medium or
Long Term Atmospheric Environmental Assessment in Urban Scale
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Abstract

In case there is a need to run the multi-year urban scale air qulaity model, it is a difficult task
due to the computational demand, requiring the statistical approach for the long time
atmospheric environmental assessment. In an effort to approach toward long term urban

assessment, the sixteen synoptic meteorological conditions are statistically classified from the

estimated geostrophic wind speeds and directions of 850 hPa geopotential height field during
2000 ~ 2005. The geostrophic wind directions are subdivided into four even intervals (north,
east, south, and west), geostrophic wind speeds into two classes(<5m/s and >5m/s), and daily
mean cloud amount into 2 classes(<5/10 and >5/10), which result into sixteen classes of the
synoptic meteorological cases for each season. The frequency distributions for each 16 synoptic
meteorological case are examined and some discussions on how these synoptic classifications

can be used in the environmental assessment are presented
Key words : classification of synoptic meteorological condition, geostrophic wind, urban scale
atmospheric environmental assessment
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Fig. 1. A 850hPa chart. The letters A, B, C and D indicate the
locations where the geopotential heights are read to
compute the geostrophic wind at the center marked
by a block dot.
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Table 1. Seasonal frequency distributions of 850hPa geostrophic winds and cloud amount for the period of January 2000 to December

2005
Spring Summer Autumn Winter
C Sub- | Total
ase | WS | WD | CL | WS | WD | CL | WS | WD | CL | WS | WD | CL | sl | (o)
(m/s) | (deg) |(1/10) | (m/s) | (deg) |(1/10) | (m/s) | (deg) |(1/10) | (/s) | (deg) | (1/10)
i 27 50 53 11 l
30 [3508] 28 [ 28 [389] 27 | 28 [3515] 19 | 30 [3421] 22
L2 17 21 28 7 2
N 29 [3529] 71 | 23 [3451] 73 | 26 [3468] 74 | 30 [3481] 80 508
67 12 57 104 (23.18%)
N21 . 240
85 [3325] 20 | 55 [3597] 24 | 72 [3400] 17 | 113 [3253] 12
24 4 13 13
N22 54
80 [3365] 65 | 54 [3577] 76 | 74 [3392] 67 | 83 [3261] 68
1l 4 17 28 2 5
15 [709] 37 | 26 [835] 30 | 28 [810] 31 | 39 [ 685 ] 41
o 8 24 24 2 5
. 32 921 ] 73 [ 25 [ 886 ] 79 | 27 [1024] 79 | 34 [ 767 | 92 164
7 6 10 - (7.47%)
E21 23
60 [819] 31 [ 66 [ot1] 20| 7663230 -] -1 -
o 8 12 10 2 5
91 [1130] 90 | 105 [1022] 83 | 96 | 886 | 87 | 58 [1063] 95
s11 o 18 0 - 33
24 [1819] 23 | 30 J2020] 36 | 20 J2173] 37 | - | - [ -
‘2 14 58 2% 4 100
s 31 [1873] 85 | 24 [1824] 80 | 24 [1868] 74 | 24 [1913] 91 234
1 8 _ _ (10.68%)
s21 9
65 [2098] 21 | 64 [1867] 37 | - | - [ - | - [ - [ -
2 25 55 9 02
84 [1969] 87 | 74 [1990] 90 | 74 [1963] 85 | 77 [207.7] 92
Wit 24 32 53 25 134
34 [2094] 27 | 30 [2782] 33 | 34 [2818] 25 | 36 [2919] 30
W2 33 70 27 21 51
W 31 |2710] 81 | 28 [2612] 77 | 32 [2630] 75 | 29 [2721] 76 1286
176 26 122 235 __|(58.67%)
w21 559
96 [2832] 22 | 67 [2798] 36 | 88 [2022] 24 | 104 [3000] 23
w2 108 139 82 113 2
92 [2093] 75 | 7.8 [2590] 84 | 81 [2747] 74 | 93 |2818] 72
Total 552 552 546 542 2192 | 2192
BFAIL I 5H A9 48%= A F O R e v O 53 A9 AHAE 242 24.5%, 15.8%,
5 Horh v 3 A A 8 AL 27.7%, 24.9%% AL Bl EA Yt
AHAE B 10% olske] Bl Belou o5 53] AHY A% 533 ol 47 1.1%, 1.3%
O] 749 25,209 & HleE Hol o534 Sejub 2 e W2 WA RS Hol tiEA a7]¢o]
2to] Aot FFE AEAGNA FF AER 18 FEd ASHAE o FAV ALY YERUA] %=
A HI=7F vk o2 s E ) o]2fgt Aike A 202 LEhth
A A dEA 7Y T} o5 FEoRo} A, S 71 e A s AT B
HET B BYE Aol B gho] ghtmof AA W, B A9 7P = T g wal
FEfdetel] G IAlaL A= EElEaL Sl (81.9%), W22(19.6%), N21(12.1%) &o.= WERs



162  SHISEI M6 M 2&

Table 2. Monthly frequency distributions of 850hPa geostrophic winds and cloud amount for the period of January 2000 to December

2005
e Month Sub- Total
1 2 3 4 5 6 7 8 9 10 11 12 | Total %)
N11 3 5 13 6 8 24 12 14 21 24 8 3| 141
N 2 2 4 3 10 5 6 10 17 6 5 3 73 508
N21 38 30 26 19 22 7 13 28 16 36 | 240 |(23.18%)
N22 5 6 14 6 4 2 - 5 7 1 2 54
El1 1 - 1 3 6 5 6 18 10 - 1 51
g | F12 1 1 4 4 4 8 12 17 4 3 - 58 164
E21 - - 2 5 1 1 4 8 2 - - 23 | (7.47%)
E22 2 - 1 2 5 4 3 5 9 1 - - 32
S11 - - - 2 7 3 5 10 1 5 - - 33
g | 812 2 1 3 2 9 17 16 25 16 5 3 1 100 234
Sl os21 - - 1] - 1 2 510 - - - - 9 |(10.68%)
S22 1 2 9 16 16 21 18 5 2 2 - 92
w1l 11 4 8 12 13 8 11 10 24 19 7| 134
w Y12 8 9 6 14 13 28 24 18 11 9 7 4| 151 | 1286
W21 74 70 71 66 39 13 5 8 7 39 76 91 559 | (58.67%)
W22 38 37 44 35 29 36 69 34 22 20 40 38 | 442
Total 186 | 170 | 186 | 180 | 186 | 180 | 186 | 186 | 180 | 186 | 180 | 186 | 2192 | 2192
TS 49 3 ARI(W21 + W22 + N2DwE A
Bato] 1 AFRNE 27 715 HEetd o
83.4% Aro] A S FH3| 7= AR g4
a4 9lrk,
ofs = —3&»] AR o) 98 TS 8]
(Fig. 2), 42 2 5922 F 32714 A2 g%
Al2kstod ﬂlmﬂ 25235 A7E Table 3o 4=

Fig. 2. Indications of 850 hpa geostrophic wind direction from
4 classifications (left), and 8 classifications (right).
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Table 3. Same as in Table 1 except for the 850hPa geostrophic wind (with 8 directions).
Spring Summer Autumn Winter
WS | WD (Cloud WS | WD [Cloud WS | WD (Cloud WS | WD (Cloud

Case (/)| (deg) {1/10) freq.| % |Case (/)| (deg) {1/10) freq.| % |Case (m0/9)|(deg)(1/10) freq.| % |Case (/9)|(deg)(1/10) freq.| %
NI1| 32 (3547 27 | 12 | 22 |NI11| 28 | 29 | 29| 21 | 38 |NI11| 31 (3569| 21 | 21 | 38 |[N11| 29 [3599| 29 | 5 | 09
N12| 31 (345575 | 10 | 18 |N12| 20 |355.1) 75| 7 |13 |[N12| 28 |36 | 71| 9 |16 INI2[ 27|13 |79 | 5 |09
N21| 7.1 |3540] 2.0 | 18 | 33 |N21| 61|56 | 13| 3 | 05 |N21| 74 (3559| 20 | 16 | 29 |N21| 9.6 [346.5] 1.0 | 12 | 2.2
N22 | 7.8 |3581| 68 | 10 | 1.8 |N22| 53 | 62 | 75| 2 | 04 |N22| 853531 83 | 2 | 04 |N22| 73 (3518| 73| 3 | 06
NE11| 33 [383 |30 | 6 | 11 |NEI1| 33 [39.6] 25 | 18 | 3.3 INE11| 3.1 | 481 | 22| 24 | 44 |NE11| 45 | 665| 49 | 1 | 02
NE12| 32 397 75| 5 | 09 [NE12| 3.2 {519 | 68 | 10 | 1.8 |NE12| 3.0 |40.6| 72 | 5 | 09 |NE12| 48 | 66790 | 1 |02
NE21| 98 |41.2| 32 | 3 | 05 |NE21| 63 [422]33 | 5 | 09 INE21| 80 |43.0| 14 | 11 | 20 |NE21 - -
NE22| - - - | - | - |NE22| 87 |481| 68| 3 |05 |NE22| 48 |41.6| 98| 1 | 02 |NE22| - - - -] -
E11| 11 (98|43 | 1 |02 |EIl|27|8L0[30| 9 |16 |EI1|32]90|35| 9 |16 |Ell|33|712]32| 1 |02
E12]32 (926|068 | 6 |11 |E12|24(876|82| 10 | 1.8 |E12| 30 [80| 70| 10 | 18 |E12|23(980]93 | 1 |02
E21| 60 |873|32| 6 |11 |E21|63|791|24 | 4 |07 |E21|69 82|37 | 5 |09 |E2| - EO I S
E22| 7.2 [1007| 85 | 5 | 09 |E22| 17 [886|85| 4 |07 |E2|99 |848|85| 9 |16 |E22|52(85|91| 1 |02
SE11| 17 |1344| 24 | 3 | 05 [SE11| 32 |1278| 26 | 5 | 09 [SE11| 28 |1270| 37 | 6 | 11 |SE1l| - - - - -
SE12| 2.6 |1381] 84 | 5 | 09 |SE12| 24 |137.0| 81 | 19 | 34 |SE12| 25 |1279| 82 | 18 | 33 |SE12| 2.0 (14711 95| 1 |02
SE21| - - - | - | - |SE21| 79 (1434| 37 | 4 | 0.7 |SE21| - - - | - | - |SE21) - - - -] -
SE22| 99 |1338] 98 | 6 | 1.1 |SE22| 13 |130.2| 90 | 9 | 16 |SE22| 7.3 |1405] 95 | 2 | 04 |SE22| 69 (12111 99| 1 |02
SI1 |25 |181.6) 27 | 6 | 1.1 |S11| 35 [1916/39 | 7 |13 |S11| - - - -] - S - - - - -
S12 | 41 |1846| 87 | 5 | 0.9 | S12| 28 |180.0( 82 | 32 | 58 | S12 | 29 |1759| 75| 10 | 1.8 | S12| 2.1 |1807| 98 | 2 | 04
21| - - - - |S21 159 (170830 | 1 |02 ]821] - - -l - - | S21 - - - -] -
S22 | 84 [1849] 7.7 | 10 | 1.8 | $22/| 7.6 |186.7| 9.0 | 25 | 45 | S22 0.0 |1881) 93 | 4 | 07 | S22 53 1586/ 77 | 1 | 0.2
SW11] 3.6 |236.0| 28 | 8 | 14 |[SW11| 3.1 |223.1| 3.8 | 12 | 22 |SW11| 3.0 [2295] 3.0 | 12 | 2.2 [SW11| - - - -] -
SW12/ 33 |2217| 84 | 11 | 20 |SW12| 3.0 |2266| 80 | 38 | 6.9 |SW12| 3.1 [2252] 7.7 | 17 | 3.1 |SW12| 3.1 |2335/ 90 | 4 | 07
SW21| 88 |238.1| 3.0 | 6 | 11 |SW21| 7.1 |2221| 37 | 8 | 1.4 |SW21| 80 [243.1] 22| 5 | 0.9 |SW21]| 7.0 |243.0| 3.1 | 2 | 04
SW22| 9.1 |2280] 82 | 33 | 6.0 [SW22| 8.1 |2294| 89 | 73 |13.2SW22 6.9 (233.9| 7.8 | 13 | 24 |SW22[ 69 |231.1| 87 | 6 | 11
WI1| 40 |2680| 3.0 | 11 | 20 |W11| 3.0 |2694| 3.4 | 19 | 34 |WI1| 38 |270.4| 28 | 24 | 44 |W11| 3.3 |2742| 34 | 11 | 20
Wi12| 3.1 |267.6] 82 | 20 | 3.6 |W12| 3.0 |2668| 7.7 | 31 | 56 |W12| 40 |263.1| 74 | 12 | 22 |W12| 34 [2678] 7.2 | 13 | 24
W21| 9.6 (2761 25 | 91 [165|W21| 7.1 |2713| 38 | 12 | 22 |W21| 7.9 |276.7| 2.6 | 49 | 9.0 |W21| 9.2 |283.0| 29 | 63 |116
W22| 0.0 [2705| 75 | 69 |125|W22| 84 |260.5| 84 | 80 |14.5|W22| 89 |270.9| 7.6 | 54 | 99 |W22| 99 [2740| 74 | 73 |135
NW11| 3.3 3204| 25 | 17 | 3.1 NW11 35 |317.0] 28 | 26 | 47 NW11 33 |3135| 2.0 | 44 | 8.1 NW11 37 |3105 24 | 20 | 3.7
NW12 4.0 [3063] 6.9 | 10 | 1.8 NW12 28 |311.7| 7.2 | 26 | 47 NW12 28 |321.1| 74 | 22 | 40 NW123 29 (3147| 75| 7 | 13
NW21 9.9 |310.7| 1.9 | 127 [23.0 NW21 7.3 |309.5| 3.1 | 15 | 27 NW21 9.2 |309.9| 2.1 | 103 | 189 NW21 1.1 |311.8| 1.7 | 262 | 483
NW22 89 [3104| 6.8 | 32 | 5.8 NW22 6.8 |303.1| 7.0 | 14 | 25 NW22 7.5 |310.7| 64 | 29 | 53 NW22 9.2 |305.1| 6.7 | 460 | 85
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