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Abstract: Temperature inversion is a condition in which the temperature of atmosphere increases with altitude in contrast to the normal.
When a inversion develops, cloud (fog or mist) is made and pollutant is trapped at low levels. This study investigated the occurrence
pattemn of temperature inversion at Abukuma Mountains in Hamadéri District, Fukushima, Japan, by using the temperature data of the
stations located at about 200, 400, 600, and 750 m as.l. Inversion was observed periodically throughout year and its occurrence
frequency was highest at 400 m a.s.1 (about 21.8%/year). The case where the mountain station (401m a.s.1.) measured higher temperature
compared to Onahama (3.3m as.l) occurred more frequently in summer (June to August) than winter (December to February).
Temperature inversion accompanied by fog or mist tended to occur frequently when migratory anticyclones or Pacific High covered at
eastern or southem part of pacific coast of Japan and sea breeze from southern direction developed .
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Figure 1 Locations of temperature - measuring station
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Total time (Local time 0:00-23:00)

WHEEPMAEORIEZ (C) BLIOWLEOKI MR
L O RR LR DEE (%) OFA - BRI
P Table 1 Statistics of the seasonal and daily changes of frequency (%)
where Yamada measured higher temperature than Onahama and the
mean temperature deviation ("C) of Yamada from Onahama stations.
DJF=December, January, February; MAM=March, April, May;
JJA=June, July, August,; SON= September, October, November.

DIF  MAM  JIA SON  Total
Frequency ( Yamada > Onahama) 21.8 41.1 576 20.8 354
Temperature difference (Ave.) -1.00 -0.13  0.65 -0.89 -0.39
Day time (Local time 9:00-15:00)

DIF  MAM  JIA SON  Total
Frequency ( Yamada > Onahama) 353 68.8 786 457 573
Temperature difference (Ave.) -0.2 1.0 2.1 0.0 0.7
Night time(Local time 21:00-3:00)

DIF  MAM JIA SON  Total
Frequency ( Yamada > Onahama) 16.1 196 374 8.5 204
Temperature difference (Ave.) -1.3 -1.0 -0.5 -1.3 -1.0

-2 (WHORER (A-E) ([CB2XRGEEREDEE (%) BIOEHE ORIRE (C : #FIN)

(Fe /AR A5 0 LU & L)

Table 2 Statistics of seasonal changes of the inversion frequencies (%) and the temperature deviation (average value, °C: in parenthetic)
of maountain stations (A-E) from Onahama(left) and Yamada (right) stations. Numbers of invasion frequency indicate the case where
the mountain stations measured higher temperature than Onahama or Yamada.

Total time {Local time 0:00-23:00)

Total time (Local time 0:00-23:00)

Stations DIJF MAM JA SON Annual Stations DIF MAM JIA SON Annual
A(2lmasl) 100 (-1.9) 226 (-1.0) 38.6 (-0.5) 49 (-2.2) 1901 (-14) A(22Imasl) 23.1 (-0.9) 189 (-0.9) 136 (-1.1) 1L5 (-1.3) 16.7 (-1.1)
B(40Imasl) 146 (-2.6) 253 (-1.5) 36.0 (-0.8) 1.1 (-24) 21.8 (-1.9) B(40lmasl) 264 (-1.4) 231 (-14) 23.6 (-14) 255 (-1.5) 246 (-14)
C(595masl) 107 (-3.7) 184 (-2.5) 236 (-1.5) 5.0 (-3.6) 145 (-29) C(59masl) 158 (-25) 183 (-23) 144 (-2.1) 113 (-2.7) 149 (-2.4)
D(733masl) 39 (-54) 106 (-3.5) 96 (-24) 09 (-48) 63 (-41) D(73Bmasl) 77 (42) 96 (-34) 39 (-3.1) 28 (3.9 6.0 (-3.6)
Day time (Local time 9:00-15:00) Day time (Local time 9:00-15:00)

Stations DIJF MAM JJA SON Annual Stations DIF MAM 1A SON Annual
A(221m as.l) 59 (-22) 345 (-05) 505 (-0.1) 42 (-2.5) 239 (-1.3) A(22lmasl) 37 (-2.00 53 (-1.5) 02 (-22) 0.0 (-25) 23 (-2.0)
B(40lmasl) 52 (-3.1) 306 (-1.1) 354 (-1.1) 03 (-3.6) 18.0 (-22) B(40lmasl) 35 (3.0) 75 (-2.1) 02 (32) 03 (-3.6) 29 (-3.0)
C(395m a.sl) 45 (-3.9) 245 (-2.00 236 (-1.7) 03 (-43) 133 (-3.0) C(595m as.l) 27 (-37) 78 (-3.00 03 (-3.8) 0.0 (-43) 2.7 (-3.7)
D(733masl) 19 (-6.1) 174 (-3.1) 121 (-23) 00 (-57) 79 (-43) D(73masl) 0.5 (-59) 59 (-41) 02 (-44) 00 (-56) 16 (-5.0)
Night time (Local time 21:00-3:00) Night time (Local time 21:00-3:00)

Stations DIF MAM A SON Annual Stations DIF MAM JIA SON Annual
A(221m asl) 9.1 (-L7) 141 (-1.5) 315 (-0.9) 64 (-1.9) 153 (-1.5) A (22Im asl) 323 (-03) 290 (-0.5) 252 (-04) 201 (-0.6) 26.6 (-0.5)
B(40lmasl) 211 (-1.8) 227 (-1.6) 404 (-04) 203 (-1.5) 262 (-13) B(40Imasl) 424 (-05) 374 (-0.6) 50.0 (+0.1) 465 (-02) 44.1 (-0.3)
C(3%masl) 151 (3.0) 144 (-25) 264 (-12) 72 (-29) 158 (-24) C(9masl) 262 (-1.7) 287 (-1.5) 30.1 (-0.7) 206 (-1.7) 264 (-14)
D(733masl) 56 (-45) 56 (-390 62 (-24) 05 (-41) 45 (-36) D(733masl) 129 (:3.1) 132 (277 73 (-1.9) 47 (-28) 95 (-2.6)
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Fig. 2 Relationship between the occurrence pattems of temperature inversion and other weather-related phenomenon

1. Temperature difference of station B from Yamada; 2. Temperature difference of station B from Onahama; 3.Occurence of southem
wind (135-225%); 4.0ccurrence of northem wind (335-45°); 5. Precipitation; and 6.Visibility. /A1-4 in the figure indicate the days the
(1/20, 2/25, 5/5, and 8/1, 2010) weather surface data is shown in Fig.3.
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Fig.3 Surface weather analysis at 9:00 for Japan on January 20,

February 25, May 5, and August 1, 2010 (Al~4 in Fig 2,
respectively) .
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