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Abstract

The climatological study of temperature inversion was conducted at the Tsukuba of
Japan during the cold half year, the periods of which were both from October 1981
through March 1982 and from October 1982 through March 1983. Meteorological phenomena
were observed to appear both from 10m to 200m above the ground and from the surface
to 300hPa. The data collected from those phenomena were analyzed in terms of statistics,
and investigated from a synoptic point of view. The results are as follow.

The dispersion of the surface inversion happens right after sunrise through the whole
period. The higher the upper layer is, the later that happens.

Up to a height of 200m, the wind speed at a height of 25m has the greatest effect on
temperature, but on the other hand the wind speed at a height of 10m has the greatest
effect on inversion intensity.
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Fig. 1. Location of obserbation site and the
meteorological tower of experimental field, the
University of Tsukuba.
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Fig. 2. Division of layer from 10 m to 200 m height
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Fig. 3-a. Temperature cross section with time and
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Fig. 3-b. Same as Fig. 3-a but December, 1981.
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Fig. 4-a. Wind speed cross section with time and
height in October, 1981(0.2 m/s interval).
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Fig. 4-b. Same as Fig. 4-a but December, 1981.
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Fig. 4-c. Same as Fig. 4-a but March, 1983.

Zto] ¥ nld HA BRI Foe £
FEol Yehdt L2(1644)¢ LA1794)E LA
AlZto] 17A] AEE L1(204A)RTH 3X A%
29 ols #EAF AR} X7 HEoZ
Azrshg old] FAME o B AT Hupgtol
3 Ao A"

AdAe AE Azt YR E 3€0| VM W=
H(76A1) 1290 714 =Tth9.7A]). 10804 129
2 7HEA 9Ae 4 AzZbe] Rojxx, 1299
A 392 Zhel wet e YF AlZo] welx
7] W&oty FHEE Llo] /M4 WE A2
Al AEEYen B0 Feme} L4dME
104 Aeg 7M1 A 4298 A4S Jehidd
on, L1& 48t} 38A1 A W27 AP
tt. 28y Lhe 4EOE 1A A WM 4
HE Qe ol 4EFY 9% dH1F ¥4 1
T EoE AFHo L wety gAY 1Y
AZde d& Azt &g go] Bon JEog

Table 1. Monthly means of wind speed at each height

Year 81 82 83
month 10 11 12 1 2 3 10 11 12 1 2 3
200m 56 44 51 556 58 53 52 49 45 4.7 6.3 59
150m 52 41 48 52 53 48 44 43 41 43 57 53
100m 4.7 37 43 46 48 45 43 41 3.8 40 5.1 48
50m 3.7 3.0 36 38 38 36 36 32 31 33 41 39
25m 2.7 22 2.6 28 28 2.8 26 24 2.3 2.4 3.1 3.0
10m 19 16 19 2.1 22 2.2 2.0 18 16 17 2.4 24
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Table 2. Monthly variations of onset time of inversion in each layer. (L1~L5 : see Fig. 2)

Year 81 82 83
month 10 11 12 1 2 3 10 11 12 1 2 3 AVG
L1 23 18 17 19 20 21 22 19 18 18 22 4 204
1.2 17 15 16 16 17 18 17 16 15 16 17 17 164
L3 22 20 21 23 23 24 20 22 20 23 4 5 229
14 17 16 20 18 19 19 18 17 16 17 18 20 179
L5 21 20 20 21 22 4 21 21 19 20 20 20.1
AVG 197 180 188 192 200 208 21.0 190 180 186 21.0 228 193
Table 3. Monthly variations of offset time of inversion in each layer. (L1~L5 ® see Fig. 2)
Year 81 82 83
month 10 11 12 1 2 3 10 11 12 1 2 3 AVG
L1 6 7 7 7 7 6 3 6 7 7 7 4 6.2
L2 8 10 9 9 9 8 8 8 11 9 8 7 8.7
L3 8 9 9 8 8 7 8 8 10 9 8 7 8.3
14 9 12 11 10 9 9 9 10 13 10 9 10 10.0
L5 9 10 9 9 9 6 9 10 10 9 9 9.0
AVG 78 94 92 86 84 78 68 82 102 90 82 74 83
Table 4. Monthly duration times of inversion layer in each layer. (L1~L5 : see Fig. 2)
Year 81 82 83
month 10 11 12 1 2 3 10 11 12 1 2 3 AVG
L1 8 14 15 13 12 7 4 11 14 14 6 1 10.1
L2 16 20 18 18 17 15 16 17 21 18 16 15 172
L3 11 14 13 10 10 7 13 11 15 11 5 4 10.3
14 17 21 20 17 15 15 16 18 22 18 16 15 175
L5 0 12 15 14 13 12 3 12 14 15 14 14 115
AVG 104 162 162 144 134 112 104 138 17.2 152 120 98 133
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Fig. 5. Monthly variation of the duration of inversion
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Fig. 6. Monthly variation of mean inversion intensity
in each layer(0.2°C/100m interval)
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Table 5. Pasquill stability classes in terms of vertical
temperature difference(AT)

Range of vertical
Stability class tmperature gradient
(C/100m)

A = Very unstable AT<-19

B = Moderately unstable | -19 < A T < -1.7

C = Slightly unstable -17 £ AT -15

D = Neutral -15 < A T<-056

E = Slightly stable V5 = AT 15

F = Moderatley stable 15 < A T< 40
G = Very stable 40 < AT
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Fig. 7. Frequency distribution of monthly Pasquill
stability in inversion (D~G : see Table 5).
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Fig. 8-a. Time varations of inversion intensity in
October, 1981 (Layer 1~5 : see Fig. 2).
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Fig. 8-c. Same as Fig. 8-a but for March, 1983.
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Table 6. Correlation coefficient with temperature and
wind speed at each height in December 1981
WS\T| 200m 150m 10m 50m 25m 10m
200m | 0279 0213 0164 0081 -0011 -0.128
150m | 0236 0167 0122 0027 -0.078 -0.200
100m | 0346 0290 0252 0169 0069 -0.049
5m | 0403 0362 0344 0279 0173 0071
25m | 0669 0703 0725 0764 0744 0724
10m| 0576 0645 0689 0783 0782 0886

(WS : wind speed T : temperature)

Table 7. Correlation coefficient with  inversion
intensity in each layer in December 1981 (L1
~L5 : see Fig. 2).
WS\LI L1 . L2 L3 L4 L5
200m 0736 0300 0069 0028 0.145
150m 0602 0398 0140 0056 0191
100m 0680 0258 -0010 -0092 0034
50m 0530 0192 -0141 -0254 -0.104
25m | -0306 -0559 -0762 -0755 -0.741
10m | -0755 -08% -0873 -0.802 -0.862

( LI : inversin intensity )
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Table 8. Correlation coefficient with temperature and
widn speed at each height in March 1983. 6.0 -

WST| 200m 150m 10m 50m 2%m  10m
200m | 0496 0448 0417 0342 0279 023

Tiee = 1.32 « 1,99V

150m | 0598 0557 0534 0466 0405 0362 PRAL
100m | 0809 0790 0775 0732 0684 0652 =
50m | 0938 0935 0926 0910 0882 0.862

25m | 0948 0959 0962 0965 0956 0947 6o

0m | 0900 0922 0939 0959 0970 0974

Table 9. Correlation coefficient with inversion intensity 5.0
in each layer in March 1981 (L1~L5 : see z.iz ny z}.s iR Jo 3,iz
Fig. 2). VIND SPEED( /s )
WS L1 L2 L3 L4 L5 Fig. 9. Scatter diagram showing relationship between
200m -0.183 -0.281 0270 0319 0.19 temperature at 200m height and wind speed
I50m | -0321 -0418 0139 0216 0076 at 25m height in December 1981.
100m | -0632 -0668 -0234 -0067 -0.258
S0m | -0837 -0831 -0543 -0355 -0.542 00 _F.
2m | -0927 -0903 -0717 -0552 -0710
I0m | -091 -0926 -0824 -0722 -08%0 E *
$ 0w
E
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Uebdth ol ZE 200m 71X 9 HASEW 7 Fig. 10. Scatter diagram showing relationship between
o] = AAY Za 5k inversion intensity in L5(150~200m) and wind
of = 10mst 25me] A BAW F&ol 49 speed at 10m height in December 1981.
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Fig. 11. Scatter diagram showing relationship between
2 FIF temperature at 200m height and wind speed
27T Table 75 92 B ARATE Ta at 25m height in March 1983.
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Fig. 12. Scatter diagram showing relationship between
inversion intensity in L5(150~200m) and wind
speed at 25m height in March 1983.
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